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This thesis focuses on the multiplexing of Ethernet interface
among VAX 11/780 users.
Since there is only one channel that connects VAX 11/780 system to
Ethernet Local Area Network, multiplexing of the NI1010 Unibus
Ethernet Commurication Controller is necessary in order to service
multiple VAX users conc urrently via Ethernet.
Described herein-is a Time Division Multiplexing (Continued)
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ABSTRACT (Continued)

of N1l01O controller, which can serve up to nine (9) separate
VAX users. The developed software enables those users to comn-
municate in any combination with one or more computer systems,
which are connected to Ethernet as well.
Two Microcomputer Development Systems (MDS) and VAX/VPS sy'stemn
were used for the implementation and testing of the project.
The software is designed in such a way that those MDS's act very
much like virtual VAX/VMS terminals.
The whole system can easily be expanded to serve more than nine
users.
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Chapter I provides the systes layout as it curre. t.y

exusts. it describes how the VAX ind the tlOS's systeff are
connected via Ethernot ati refers to the provw'us ralevant
work which has been perfomed by other students.

In Chapter III inforsation which is very usiful and
maeetises necessary in orler to unlsrstand this thesis, is
prcvided. These pieces of inforsation Ver found in a

variety of reforeces and it would be very painful to: the

reader to try to locatoe them on his own.

Tbe satotel up to and inclu4da; Chapter III constitutes

ite backgroud to the understardinq of this thesis. In

Cbapter Ri how er, the real work stacts with the high level
des*gs f the Itbo:ot mIt.plezoq. tn tis chapter the

esg coscept to descrbed* M Justification fot the doci-

SZ24s the. owee "do .s gives.

Chapter V costal&@ the detailed design and .splesenta-

toa of tie project. Is realLty chape: I constitutes the

doee-.at os of the developed software. In soms instances,

thisgs that hae boes sectioned La previous parts of this

*eols are repeate. whoa it was thought that t*hey are

cessery t fm the thoroeg andersteadi3g of the pcogram.
Chapont II Costaiss the coscleston of this w3rk.

hUS themes U Alo smpported by seve al appendices.

sppeztli A pCo9vhe a descrption of V&IfVBS system

eogwices a the ies Tim Library costiss which vere used
Is the proeso aoenq with Leforsatiou on thi: use.

£ppesdis a pC0VIde8 general laformation about the

therset. le0"I am setwork.

Appeadis C give. % shcrt descrlptios of 111010

castflln which cosetattes the WAS - Ithetet intecface.

Applds S costaiss the Ilets lnasal foc thq multi-

leslsq of VU/IU-2thert Istottace.

APPadicee a Gasd P ptovide the two pr:0ams which

asepose thle protect me Chap. II $I.
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004106u 3 includ4s the modifiad programs of a prvious
444* Of 4a9t Sotzer (see Chap.II B 1) with a brief expla-

4*0 t the changes.

460i9n4t 4 provides a high level design of a virtual
x $44 aletwock. alcag with some hints which may be useful

So 44e W". who will work in this area.
PFLl.y U Appendix I is given the program "LOGER" which

-041" 41 J g process to 'rin the image "LOGINOUT.EXE-.
*,. |Istoasstion about this effort can be founi in Chapter

*4ft tbts theis started, the objactive was to create a
ft***I* et T1tual terminals for the VAX/V5S system. More

s.*etI@efly, two BUS icrocomputers which were connected to

9" *6k4,fa local area network, had to be made to act like
A'*#L t*eeials of VAX/IRS which is also connected to the

ot son of th, work was done and the greatest part of
ii *e)tl bad been designed and implemented, all that was

4.#*' !be ivocation of the Loginout procedure (Ref. 1]

@*I* es aez rainal. But at that point it was discovered

% &ot the curent design of the VAX/VMS Loginout proce-

bt. It Ia lmpossible to invoke this procedure by anything
4*" *fe ta* physically connected TAX terminal. So the

4*641 eel was changed.
Ti so* oalective was the multiplexing of the Ethernet

wawetfete e@m"q 1Z/S users i.e. N11010 controller (see

qooe**& C). I other words, how it could be possible for
*tie i of 1hX/18l to use concurrently the unique

e*@'l tie chich VAX is connected to Ethernet.
tiSto tie oeiqisal and the final objectives were in the

a*# 4gWI directica, a large part of the original design

12



was maintained. The developed software finally provi4.as a
degree of virtual terminal service. The deviation from full

virtual terminal service is that currently the Loginou-

procedure must be executed from a VkX terminil, and the

program that is respcnsible for the axecution of commands

entered from an NDS terminal must also run from a VAX/VMS
terminal.

Since we need to occupy one real YXX terminal, in crder

to use an MDS as a virtual terminal, there is no practical

usefulness in the virtual terminal service as it currently

exists. However the Digital Equipment corporation is

working on the modification of the Loginout procedure. As

soon as this modified version of the Loginout procedure

becomes available, this thesis can be relatively easily

modified so that full virtual terminal service will be

achieved.

In Appendix H a high level design of a virtual terminal

network is provided, which may be useful to the person who
will undertake this task when the Loginout problem will be

eliminated.

13



1I. T§s.IS !ACKGROUND

Before the development of the present thesis, Stctzer

[Ref. 2) and Netniyom (Ref. 3], had worked on the communica-

tion interface between NDS microcomputers and VAX/VMS.

Specifically they worked on transferring single messages and

files from VAX to MDS and vice versa.

A. SYSTEM LAYOUT

In order that communication between the VAX/VMS and the

RDS systems to be achievel, both of them were connected to

Ethernet local area network. Figure 2.1 depicts how the

MDS's and the VAX are currently connected. This configura-

tion existed on the fifth floor of the Spanagel Hall at

Naval Postgraduate School, when this thesis was being devel-

oped.

One single density and one double density NDS are

connected to the Ethernet. Each one of them is equipped
with an N13010 board [Ref. 4], which contains all the data

communication contrcller logic raquired for interfacing

those micrccomputers to the Ethernet.

Similarly between the VAT and the Ethernet stands an

NI1O1OA Unibus Ethernet communication controller [Ref. 5],
which is also a single board that contains the required

logic for interfacing the VAX to Ethernet.

Appendix B contains brief information about Ethernet. A

short description of N11010 controller is givet in Appendix

C.

14
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B. PREVIOUS VORK

Stotzer had undertaken the part vhich deals with ths

software interface between the NDS and the Ether-net.

Stozzer's programs were modified in order to meet the needs
of a continuous ,uninterrupted, NDS-V&X comunication,

because in his original programs, after the transmission of

a single message, one had to invoke the program again each

time.

Since a part of this thesis was developed concur-

rently with Stotzer's thesis, several suggestions were made

to his, and he redesigned his programs so that they could be
used for the purposes of this thesis.

In spite of the new effort, after Stotzerts thesis

was completed and he had departed, very few but crucial
changes were made to his software, in order it to serve

completely the objectives of this thesis. In Appendix G the
modified Stotzer's programs are provided.

2. z = bu rmasnicatia

Netniyom worked on the interface between the VAX and

the Ethernet. His prograns made possible the receiving and

sending of messages and files from and to the NI1010 board.
According to his design, a process is continuously

monitoring the M11010 and as soon as it receives a message,
it sends an aknovledge to the source of the message, and

displays this message on the terminal.
This process can serve only one VAX user at a time

and no other process can establish access to the N11010
unless the previous one has terminated, freeing the unique

channel of communication with the N11010 and consequently
with the Ethernet.

16



in contrast to Stotzer's p:*;tass which war* us*1

almost' uncbanged, e aniyous software was not msed. tovevtr,

his work was studied most carefully by te vriters of t.is

thesis. who obtained the initial knowledge of th4

VA-Itherne*t :oauu:catiou from his document.

17
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Defore proceediag with be design of the si p.ix±.aq

eys.e of the Itoerset interface S339 VI - It 080:8i t

would be mor convenient ofo the reider i! $*as relevant
background informainon was provided. to this way the reader
vill save -he tromble to find t,%Ls into:matio: -e his own

and thus discrepancies in assuma i.33s will be avided.

A. BULTIPL3INO

In general terms the word multiplexLng refers to the ase

of a single facility to handle coazarrently sewvod simila:

but separate operations. The Gain ue of multiplezng

bovver, is in the field of data coemmnications, vhee it is
used for the transmission of several lower speed late

strams, over a single higher speed line.

In the contest of this project, multiple ing of thq

thernetz interface implies a scheme under which many VAX

users share the unique channel of comunication between VAX

and 2thernet.

Ialtiplezing ti divided into two basic categories:

tZaaiesy 2"1zia"S 801ionl" (FOR) an' I a ll"Ian
ialtiulzingh (M ,

In TD the frequency spectrum is divided up among the
logical channels, with each user having exclusive possession

of his frequency band.

In TDe the users take turns (Ln a round robin fashion I,

each one periodically getting the entire badridth for a

short burst at a time.
The latter scheme was used for the multiplexing of

Ithernet interface atmog VAX users. Bach user who requests

Is



":Tic* via IIth,?i. Sahes I*z v e I t T.. ..... ..
L.aora.~ coumsB8;:@i cte), to: , mho;t pec:;o c -- ,.

Thna alotMh: se.: qttks "etral of tie cheuat fo: e .*.

and so o. 4 0e a1 the sets hews 6e4 be C:t,.

Coau.:- coose" bach to 'bte firt sasoc otz o tev ryci bo,:-s.

. PlOCIS

F:.ocVea I the feodase6tal pr=g9al tt it vaX,'S

which is solectod by to tc%edalo: f.c 6Sscet!2m (let. 11.

a process is msosat.ca1iy croates t,. each eemr when he

log. on. The eat roam pcogtess. o3e at a time. tn hit

prcss. 0Lly 06 prog.-s can Cs: at A te Ls a5y prOfets.

A process Is identified by a process go or F[D.

A process is fully desctrbed by heriearso catt .

software context &a Wi:teal aidreas space descriptioa.

a. brdusor Contest

The har4wsae cottent c3nsisto of copies of Ohe

general parpose registers, the fosr per process stack

pointers, the pcogt.. counater fi " the processor stes

longword EPSU4. and the process- epecific processor reqL-

term lncluding the mmory "Ca0e4n registers &ad the AS

level register.
The hardware coates' reies Is a da'a structure

called the hardware procss control block that is used

primarily when a process is removed from or Selected for

execution.

b. Software Cotext

Software context consists of .11 the datt

reuired by varimas parts of the operating system# to make

schedulinq and other decisions aboe a process.
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819= 1 11111

'e I" sebsystes on VAI/V11S has a three-ti=zred

6s 4 it4;$i T be lop °tler is VA-11 Resource 1anagemint

*#***4 0061 otek Fro4-3es access to files, unit record
ftb#,-"W WO W44% tocein devices. All VAX-11 high level

6a~h**j 4 14e t4"" I-11 INS to perform I/O. Thus,. VAX-11
00**4* 4 s4 t ci SlIT! statements cause the compiler to

fte 0000" .oer is the Queue I/O system services

* *4 ee ,w $ '4goeboat the programs. They perform device
**a* 1$) e4 IAX-11 11S generates calls to these
4ia !#t4c 4 2Ooqfoee ees the Queue I/O services when :

-- oseLaq devicoes not supported by RHS

Ifo*& tle* devices as the MI1010 board).

- W tosiaq 1/0 operations not supported

n t 12 flogical or physical I/O).

- t P t oesq InO operations not supported

Ot the laqeaqes interface to RMS.

1*070CUOSes I/O in FORTRAN).

I%* leivis tier *a the device driver itself. The

bo tA% est iea ee e e the user interface to the device

Se*qw Ic e10 e eoetly accessed by the application

e sietee a level of devize independon:e, VAX/VS

4 .. si% teI *see avices which allow programs using
,-%o |4 t* tw to be oeittaL without regard for the
W&tqi "-*e1M9l et tolt *sabe of the device. In fact, if

*##- ** i #W * ihtts4 of the Queue 1/O services, the
**.* it Lo *4 e s ot be coaeedered by the programmer.

* Z' |ets te Gott zapottrnt Device-Dependent I/O
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In Table IV are listed the two basic Mailbox and
Message I/O services used in this thesis to provide the

adequate communication amcng processes. After this overview

of the most important I/O services, four of which, namely

$ASSIGN, $QIO, $QIOW and $CPEMBX appear in the programs of

this thesis, it is considered useful to carry out a brief

discussion of two basic features that VAX/VMS incorporates

7 -1 TABLE III
MAILBOX SERVICES

I Ma i _e _P n (U) ! srict_4in (1)
Create Mailbox Creates BYTLM quota.and Assign a temporary TMPMBX privilege
Channel or a permanent (for temporary MBX).
($CREMBX) mailbox. PRMMEX privilege

(for permanent MBX).

Delete Mailbox Marks a parma- PRMBX privilege.
(SDBLMBX) nent mailbox Access mode.

for deletion. I

in the above services: ASTI s and MAILBOXes. These features,

constituting the backbone of the whole design, have provided

the desired efficiency and facilitated the communication

between processes.

a. Asynchronous Trap Services

Some system services allow a process to request

that it be interrupted when a particular event occurs. Since

the interrupt occurs (out of sequence) with respect to

process execution, the interrupt mechanism is called an
asynchronous system trap (AST). The trap provides a transfer

of control to a user-specified procedure that handles the

event.
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The system services that use an AST mechanism

accept as argument the address of an AST servics routine.

TABLE IV
SUNARY OF I/O SERVICES

jervice Name functio. (s) Res;_ti2ns
Assign I/O Establishes a path for None (for I
Channel an I/0 request or I/O request) Ige
($ASSIGN). network operations. NET!BO privi

(for networkoperations).
Deassiyn I/O Releases linkage for Access mode
Channe an I/O path.
($DASSIGN). Releases a path from

the network.

r; auest output operat on.
Queue I/O Initiates an input or Access mode
Queue I/O Initiates an input or access mode 1

rejust and output operation andWa t for causes the pr lsst
event flag wait until it is can-
(SQIOW). pleted before continu-ng execution.I

Allocate Reserves a device for None
Device exclusive us@ by a
(SALLCC). process and its

su bprocesses.

Dealocate Relinquishes exclusive Access mode
Device use of a device.($DALLOC).

that is, a routine to be given control when the event

occurs. These services are:

-- Declare AST ($DCLAST)

- Enqueue Lock Request ($ENQ)

-- Get Device/Volume Information (SGETDVI)

- Get Job/Process Information (SGETJPI)

-- Get System Vide Information ($GETSYI)

28
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Queue I/O Request (SQIO)

-- Set Timer ($SETIMR)

- Set Power Recovery AST ($SETPRA)

- Update Section File On Disk ($UPDSEC)

Of the above, the S0O0 and the $SETIMR services

used in the programs, include in their arguments ASTs.

ASTs are queued for a process by access mode. An

AST fcr a more privileged access iode always takes prece-

dence over one for a less privileged access mode; that is,

an AST will interrupt any AST service routine executing at a

less privileged mode; however, the process can receive ASTs

from more privileged access modes (for example a Kernel-mode

AST at I/O completion).

Figure 3.2 shows a program i-terrupted by a
user-mode AST, and the user-mode ASr service routine intir-

rupted by a Kernel-mode AST :

-II Program

User-mode AST service

AST routineJI -. I

Kernel-mode Kem:emodeSAST AST service routine

]'Retum .'1Return

Figure 3.2 Access Modes and AST Delivery.

Some examples are given below, which may clarify

the way ASTs work.
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IgsLm2 e ~t jS~j.3jAST
In the Set Timer (SSETIMR) system service, one

can specify the address of a routine (subroutine or func-

tion) in the main program to be executed when a time

interval expires or when a particular time of lay is

reached. The service schedules the execution of the routine

and returns. Up to this point the sequence of the program

execution has not been changed. Now when the reqiested timer

event occurs, the system "delivers" an AST by iqarruting

the progess cj g t1h2 e .e2_cifi-d routine.

I - - - -
subroutine rec(lRpacket) I
implicit "integer*4(a-z)

#1. external dummy

istat = sys~ qo (%Val ill %val nichan)
#2. 1 val(i readlblkiosb

2 um lRgacket, MRpack et,3 val 1522,,,,

return I
end

#3. subroutine dummy (Mpacket)

return
end

___________________i

Figure 3.3 Example of an AST.

In this example, the SQIO service is called. You

can now specify not only the address of a routine but also

the parameter to be passed to this routine. Figure 3.3 taken

from the program "Ethermult" shows how an AST can be deliv-

ered.

30



Notes on Figure 3.3:

#1. The AST subroutine should be declared as "exte-nal".

#2. The AST subroutine name (adiress) and its parameter

are among the arguments of the SQI3 service, at the proper

positions. The service is executed in the normal sequence of

the program, sets the receive mcde and returns. The program
continues executing until the 1/O is completed, i.e. until a

packet is received. When this happens, the &sr is "dsliv-

ered", the program is interrupted, and control is trans-

ferred at the subroutine "dummy" which is executed. when

control returns, the program continues executing from the

point of interruption.

More about ASTs can be found in :

-- VAX/VMS Real Time User's Guide [Ref. 9].

-- VAX/VMS System Services Reference Manual [Ref. 6].

b. Mailboxes

Mailboxes are synchronous (mainly) virtual

devices which may be used to transfer information among

cooperating processes. The amount of information transferred
via mailboxes is normally less than 512 bytes. Actual data

transfer is accomplished by using VAX/11 RMS or I/O
services.

When the Create Mailbox and Assign Channel

(SCREMBX) service creates a mailbox, it also assigns a

channel to it for use by the creating process. Other

processes can then assign channels to the mailbox using

either the SCREMBX or the $ASSIGN system services.

The SCREMBX system service creates the mailbox.

It identifies the mailbox by a user-specified logical name
and assigns it an equivalence name. This name is a physical
device name in the format MBAn: where n is a unit number.
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mailboxes are either temporary or permanent. The

user privileges TMPNBX and PRMHBX are required to create

temporary or permanent mailboxes respectively. The temporary
mailbox is deleted as soon as the image that created it,

ceases to exist.

THe SQ10 (or SQIOV) system service -s used to

perform I/O to the mailbox. In a usual sequence of opera-

tions involving a mailbox, SCREKBI, SQIO and SQIOW system
services a.e used. First, the SCREMBI creates the mailbox

and assigns a channel to it and then the SQ10 (or SQIOW)
reads oz writes to it. Other processes may have access to i4t
by means of a distinct channel assigned to the process and

can use also $Q10 to read or vrite to it. In general, sail-

boxes are oce of the simplest facilities to use tha-- VAX/VMS

provides for interprocess communication.

I
(.1umbers indicate the order of even:s)

I
I OR 2I

Figure 3.g Two processes accessing a ma4.lboz.

Figure 3o gives a scheuat.ic in.er-pret.ation of .he communi-
cation betwueen processes via a maiLlbox.

More informat!:)n about mailboxes can be found
iL:

-- YAK-11 Fortran User's Guide (Roe 10].
-- VAX/VMS Real Time User's Guide (Ref. 9].

-VAX/VMS System Services Reference Manual Ref. 6].
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3. C1a s sA u4jauu,. 1tau
many applicaticns require the schedulin; of .- cq.na2

activities based on clock time. Unler VAX/tS, a p:ocess nay
schedule events for a specifieS time i ste:val. Tiae services

can do the following :

(1). Schedule the setting *f an event flag, or queue

of an asynchronous system trap (IS) for the current

process, or cancel a penldnq request that has not yet been

honored.

(2). Schedule a wake-up :equest for a hibernat$iiq

process, or cancel a pending wake-up request that has not

yet been honored.

(3). Set or recalibrate tAs cur:ent system time, if
the callsr has the pzcper user privileqes.

The timer services require the user to spec fy the

time in a unique 64-b.t format. ?o work with the time in

dfferent fcrmats. one can use time conversion services to :

(1). Obtain the -urrent date and time in an aSCII

string or in system format.

(2). Convert an ASCII string into the system time

format.

(3). Convert the time from system format to integer

values.

The following table lists the timer and time conversion

services.
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TA2L2 I
Basic Timer and Tie Conversion Services

Aftr e U fii in (V
Get Time (SGETTINI. 21tarl: thtdt anone,

Convert inaj~ieo Cf.;t date a 4 on

Convaerf T as Ca? dat~emooa

Cony prt AS I string Convert a date #4d time None.
tO B~s: y iBINU). Ian ASCII string to

System foreate
Set Tinier ($327182) le~u s se ttin g of an 2'QILH

an IStafevls a:!t* quota.
or 0 atm s*e

Clce3. Timer request Clacels provi~usly issued Ac "sA
CANTIM). tOr requasts. 0o e.
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a.. engiIl.

The deslg fo msltipleuil the It[fois t he Itboraet

n'erface devie was ch&3ed several. t.e4as as S V at of 4

gs iwploemqntd aa ezPrCtOc4 was obtained. 0o as o:

prblee with this work ws tbat the vwters of %his thesis

had not worked Is the post with VIN5 azi soooqtdam it

Could0. be etera*e 4n. advan c what could Do done and

what couldn't. 8seb eupe.sontatloa took place cad the on.;-

Sdesig wa s modified when secess&ay.
Afte: the difficulties of these details ere over-

come* the first working versi*o of the project was

copleted. dovever this poqcam was sot metficioetly test*

because the oul~tplehinq was takaln place at the level of

the Sear$. ?hat is* hen a use: wa being secved, the

pcogram sa staling with him until this seer was fully
served. Pot esasple when a sue: has to get a le froi

,AX/,aS. so other *soe would be $eried uiLl the *ntire fi*e

of the current aas ias displayed o the NlS acceos. If the

f.4l9 was large enough* consoderable asount zf time was
spent, with the entire syste Sevot4 to .me estr and that

"do the system very inefatcient. lhss, it was decided that

maltiplezing occur at a loser level and instead of sulti-

plesing sers, the new design van selt.pleainq fraes of the

2. maamit ulsgUmi

fhe language that was selected for the mplemesnta-

tiO of the project was VA-i FOU1I&P. the t-eago for this
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"ETHERMULT"

receive distribute export
messages messages answers

MAILBOX 11 AkLOX 2 ee *MAILBOX 91

...__s.......... . .. . .

'USERMULT' "USERMULTr "USERNULT"

Figue 6. 2 Process Communicatioa ia ailbozes.
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transferred to a location which can be prespecified as an

input parameter of the "Systqio". In this way thera is .c
overhead due to the need of listening to the network.

d. "Ethermult" Algcrithm

A high level algorithm of program "Ethermult" is

given below. This algorithm does not go deep into details,

because its purpose is to help tha reader realize quickly
what are the main operations of tne program. A detailed
descrip.ion of the program and explanation of the code is

given in the next chapter.

At this point it should be mentioned that ths

program uses i message queue in which the incoming messages
are stored, in a FIFO order. Also there exists a user infor-

mation table which contains information pertaining to the

current users.
The high level algorithm is as follows:

1. Make accessible the common event flag cluster to the

program.

2. Clear flags #64 through #84
3. Establish communication channel with NIl010
4. Set the "ear" of the system to listen to the network

and specify where program control should be transferred when

a message arrives.

5. When a message arrives,put it in the message queue,

send acknowledge to the source, and reset the "ear" of the

system.

6. Take the first message from the message gueue.

7. Check whether the user to whom this message is

addressed, is currently authorized to use the system.

8. If he is not:
- send a caution message to the message source

- disregard the message

- rearrange the message queue

Else
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- rearrange the message queue

- put the message into the appropriate mail box

- if this is the first massage for a VAX user:

- update the user information table.

9. Check which users have a ready answer and ssnd each

answer to the proper destination, using a round robin

scheme. According to this scheme each user is serviced for

as much time is it is required for one frame to be sent, and

acknowledge to be received. After this the next user is

serviced.

10. Check the status of the network and update the user

information table if necessary.

11. Repeat steps 5 to 11.

L' ~ ~2. ProM,&a "~serm.ul."

a. Program Tasks

A user which uses an IDS terminal to access the

VAX/VMS environment, is a virtual VIX/VMS user. As a VAX

user he must be first authorized in order to use the system.

This authorization is granted by the Loginout VAX/VMS

procedure.

Since currently the Loginout procedure can be

invoked only from a VAX terminal, there is no other way for

a user but to use a VAX terminal in order to log on. In

addition, because be intends to use the Ethernet multi-

plexing as well, he has also to get a second authorization,

to enter the network. So after a user has succesfully legged

in the VAX/VMS, he must run a program which will enable him

to enter the network. This program is the "sermult"

program.

"Usermult" checks the common event flags #73

through #81, that represent the users, and finds out which
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of them are not already set. Then it associates -hem with

user numbers and prompts the user to select one of :hose. If
the user chooses a legal number, authorization to en-r the
system is given and the corresponding flag is raised tc

notify "Ethermult" about the new status. If the user made an
invalid entry, the prcgram gives him another chance.

Commands like DIR, TYPE, PRINT etc. which are

entered from an RDS terminal and pertain to a specific

user,must be executed and the results should be sent back to
the NDS terminal.

The distribution of the messages which arrive at
the NI1OO board is performed by program "Ethermult", which

places each message into the appropriate mailbox, very much

like a mailman does. But this requires that there exist such
a mail box. So the first thing that "Usermult" should do,

after the user has been accepted by the system, is to create

this user's mailbox and establish a path of communication

with it.

After the mailbox is created, "Usermult" should
check constantly whether a message has arrived. As soon as a

command arrives, the program calls "Spawn" systm procedure
which executes the ccmmand.

A more efficient way of checking the mailbox
would be to set the "Usermult" in receive mode and then put

it in hibernation while still in the receive mode. As soon

as a message arrived, an interrupt would be triggered to

wake up the process in order it to continue execution. This

interrupt driven scheme is more efficient for multiuser
systems because this way a time slice is saved. However, for

reasons of simplicity, it was decided, to implement the

first method.

The output of the routine "Spawn" is placed in a
file which will be used by "Ethermult", to send the answer
back to the calling BDS. Then the program checks the



mailbox again for the next message. The message trafic

among VAX processes is illustrated in Figure 4.3.

b. User Mutual Exclusion

It may happen that more than one user requests

access to the network at the same time. In such a case two

users may select the same user number. If this happens many

problems and confusicn will be created. So there must be a
way to avoid a situation like this.

The solution to the problem was again a common

event flag. Specifically the very first thing "Usermult"
does is to access the event flag cluster and check whether

flag #84 is set. If it is so, it means that another user is

requesting network service at this moment. Thus the program

should wait and keep checking flag #84.

As soon as this flag is reset, the requesting

program raises it, so that no other user will interfere
until a user number is obtained.

c. Protection

Now another issue is brought up. If no protec-

tion is provided, a user who has control of event flag #84,
is enabled to prevent any other user from initiating a log

in procedure. The solution which was adopted for this

problem was the use of a watchdog timer.

A timer which is set at 10 seconds is energized

when the user is prompted to make his selection, and a

message on the screen notifies the user that he has 10

seconds to select a user number. If he does not make a

selection within 10 seconds, flag #84 will be reset, and

his program will terminate.

The program also resets flag #84 and terminates

execution when the user makes two consecutive wrong selec-
tions. This way he cannot prevent other users from logging
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in. by making indefizitely invalil selections just befcro

the 10 seconds expire.
Next a concise algorithm for the "Usermult"

program follows.

"s sealu" Alcorjta

1. Access event flag cluster

2. Check flag #84
3. If set keep checking

Else set it

4. Check flags #73 through #81
5. Put those flags which are not set in an array
6. Associate thcse flags with user numbers and prompt

the user

7. Set the timer for 10 seconds
8. In case of wrong selection give another chance

9. If time expires without sele~tion of user number

reset flag #84

stop

Else

cancel timer

accept user number

reset flag #84
10. Create mailbox and establish path of communication

11. Check the mailbox
12. If empty keep checking

Else

call "Spawn" to execute the message

put the results in a file

go to 11

End Usermult.
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V. DESI ZQ U ZI U LZLR. aI UIti

In the previous chapter the high level desigr of the

multiplexing system was given, without details on the opera-

tions of each nodule.

This chapter explains in detail -he operations of the

main program aad each subroutine. In reality it cons!i-ues
the documentation cf the software. Also included are

comments which explain to the realer why certain decision
were made.

A. PROGMB ORTHERULTO DETAILED DESIGN

1. !aja Ia j 2_q" Structu

The variables which are declared in the program are

in alphabetical order the following:
Ackflag : Variable to denote whether the :eceived

information is an acknowledge or a real

message.

alpha : Array of characters with 9 elements, which

contains permanently the numbers from I to

9. It is used to solve a technical problem

in concatenation of characters. The program

assigns very frequently the current user
number as an index for the mailboxes and

reply files.But in Fortran we are tot able

to concatenate characters with integers. So

the trick which was used was the following:
Instead of saying gailbox//sernumber which

for example may be gailbot3, we say

Ra ilbox//1l pha (usernumber) that seans

gailboz//Alpha(3), which is Railbcx3. The

e8



lat.er form is acceptable by %he ?eF---:a
compiler.

C : kmsber of se.rs cuctn-,ly it the systes. :t

can take values fr3m I to 9.

Coo : Array of 81 byt. used to store he firt S1

sybcls of a received 3therit packet. Its

size is adequate to hold aty inceminq

VAX/wS command.

Conditi.on: Byte used as a bolean variable to 4eeoto

the existance of a :onlitio.

DI)aq : Boolean variable.

11 : The name of the comon block which contains

variable ackflag.

Flag : fsed as Boolean variable.

In41 : Name of the commca block in which var!able

°lotyste Is fond.

2nd : lame of the common block vbi:h contains

variable 'Time".

Ioeb : An output parameter of SysSqiov routine. its

value detecmines *eb.her the operition was

succesful Ot not..
quae : Array 9161 which stores the incoLq!

commands in a Piro fashion.

*3pack.t : Stands for main ra:eiv packet. It is an

array of 1522 bytes which Iteludes the

incoming mssage pies the header.

* : Variable which denotes the first empty slot

of the mtssaqe queue.
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The included macro routine "Siod e"contains all ths

definiticns of I/O functions (see Appendix C).

The program starts by calling subroutine

"Authorize". "Authorize" has as input parameter the user
number and returns the variable "Load" with value 1 if the
system has already 9 users and it cannot accept any new ones

at the present. Detailed description of "authorize" is given
in the next subsection.

If the system has accepted the user, the program
proceeds with the creation of a user mailbox and establishes
a channel of communication with it, using the system routine

"sys$crembx". Then it keeps checking the mailbox for any

messages. When a message arrives, it reads it and puts it in
the array "Corn". Routine "Sys$qiow" is used for this task.

Next, the program makes visible to its environment

the cluster which starts with flag #64. This is needed
because the program must set a certain flag when an answer

is ready.
After that, the program calls routine "feedfile".

This routine places the command without its header in the
file "mail.com" which will be used as input in "LibSspawn"

rout ine.

Subroutine "Spawn" is called next. "Spawn" has as an
input parameter the user number. It executes the command

and puts the results in a file which is indexed by the user

number. Description cf "Spawn" is found in subsection 4 of

this section.

After completing this cycle, the program goes back

to read the asilbox and proceed as before.
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3. s.gbrouine "Authorize"

This routine checks the common event flags #73

through #81 to find out what user numbers are available for
a new user. Then it interacts with tha user in order to
assign a number to him. If the system is full, it returns

the variable "Load" with value 1. In such a case the program

terminates execution.

The routine starts by assigning a channel to the

terminal. This is done because the "Sys$qiow" routine is

used to read a user number from the terminal. Of course,
the read statement instead of"Sy3$qiow" routine could be

used, but in this case the use of the watchdog timer would

be impossible. With the read statement, the program would
wait indefinitely until a user number was entered. If the

user did not enter a number, he could inhibit any other user

from logging on. Now however, we are able to set a time

limit and if the user does not enter a number within the

available time period, the program stops executi3n.
Next step is to invoke "SysSqiow" routiae to start

up the process of I/O.
Then the proper initializations are made.

"Flagarray" is an array which will hold the available user

numbers in order to display them later on the screen.
Variables "Cancel", "Condition", and "Load" are used

as Boolean variables.
Next, the routine aquires acces to the usual common

event flag cluster and determines whether another user is

using the system (ie. is requesting a user number), by

checking flag #84 . If this flag is set, it means the system

is busy and the program keeps checking until the flag is

reset. The variable "Condition" is used to inhibit the

program from writing the message on the screen in each loop.
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If the flag #84 is reset that means the sys-em is

available. So, immediately the program sets this flag in

order to notify the cther potential users.

Next step is to -heck flag #73 through #81. Those

flags represent users from I to 9. The numbers which are

represented by the flags that are reset, are put in the

"Flagarray". If after the examination of the flags the
"Flagarray" is still empty, this means that the system is

full. Then variable "Load" takes value 1 and the routine
returns control to main program, after it has printed on the

screen the message "system full".

If there are available user numbers, a message is

printed on the screen prompting the user to select one of

the user numbers which follow on the screen. Immediately the
timer is set at 10 seconds, and the "Flagarray" is displayed

on the screen.

After that, the program goes to a read state. If a
number is entered within 10 seconds the timer is cancelled.
If not, control of the program is transferred to routine

"Abort" which resets flag #84 and stops execution of the

entire program.
After a number is entered, the program checks I

whether it can be fcund in the "Flagarray". If it is not

found there, the counter advances to count one misselection.

The user is notified for his mistake and the program pres-

ents again the available user numbers on the screen. Then it

proceeds as before. If a second misselection occurs, the

program transfers control to subroutine "Abort".

If the entered number is found in the "Flagarray",
it is considered a legal one. Then the flag which represents

this user number is set, the flag #84 is reset leaving the
system available for use by other users, a message is

displayed on the screen to notify the user that the number
has been accepted and control returns to the main program.
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4. _SruM Ztj "Spawn.

Routine "Spawn " executes the DCL command which is

entered from an MDS terminal.

It starts by translating the logical name of thq

Input file "',il.com", into a physical name. This Is neces-

sary in order that this file be accepted as input to the

"Lib$spawn" procedure.
Then the file is opened aad read. Two special

commands are examined separately. Th.e "Edit" and "Logout"

command. It was found that the "E1dit" command in order to

function properly must be put explicitly as input parameter

in "Lib$spawn". Soo the first letters of the file "IMail.com'
are examined and if they form the word "Edit", the

"Lib$spawn" is called with an input parameter the string

"Edit" explicitly and not the file "Mail.com" which contains

this string.

The case of "Logout" is examined in order that the

termination of the corresponding "Ousermult" program occur,

and an update of flags is effected. This will enable the
main program to update the user information table and the

number of current users in the system.

The rest of the commands are executed normally and

the results are placed in a file called "Reply" concatenated

with a user number. After that control is transferred to the

main program.

Figure 5.2 illustrates the hierarchy of "Usermult"

program.
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Ti. r2.01LU2U

A. PRESENT DESIGN

The principal goals of this thesis were met. The mul-ti-

plexing of the 111010 board is considered to be efficient

and though the leveloped software can be currently tested

with only two users (working on the two RDS torainals), .e

should perform equally well with all nine users. Of course,

more than nine users can be accomodated, if minor changes

are introduced in the programs.

At present, the programs "RTHEULr" and "OSERSiULT" are

available in VAX/VHS public user account under user name

"INTERL&" with password "INS". The 111010 Ethernet

Controller Multiplexing User*s Nanual is also available in

the file IIBO].DAT. The content of this file is exactly the

same as the content in Appendix D of this thesis. Users who

want to have a feeling of how this multiplexing system

works, can get a hard copy of this file by simply logging

into the VWVNS under user name and password mentioned

above and printing the files. Then the steps in the manual

must be followed.

The files containing the software of this thesis and

residing in the public user account are:

ETHERBULT. FOR (source code)

ETBERIOLT.22 (executabla code)

This is the main program which does %he multiplexing of

the 111010 board. Wben it is run, it puts the 111010 board

in a receive mode and starts a loop until a sessaqe

(currently originating from an RDS terminal), is received.

If this message is properly encodel and contains a legiti-
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mato frame, the system responds by tra3ssit. i-q V .a -t
311010 an answer to the oriqitator. if this is 0 bad f:130

it discards it.
The answer transmitted may be:
(a). One message (frame) to tht oriqinstor ste-t-laq

either that he has not the authority to onte: the system o:

that his message has no. the proper form.

(b). A series of one or so: frames contaninq the

answer to his message.

OSIlaOLT.0i (source codsl

OS2UOLT. 113 (executable code)

This is the program which must be running f r each user

in the system. It takes ca:e of the userts :squestst by
producing an answer filet which then is transmttoed by the
.EIUUUOLT" via 2thernet to the c:igiator of the request.

It also contains the code that prov .dos authorizatio fo:
each new user. It can be terminate by the remote user when

the command '2O0OO' or 'L0 is sent.

3. P01o33 015105

The above programs. provide the possibility for several

remote users to take advantage of the majority of the

V1X/VS facilities. These U.S to:minals, executing V3S

commands, act like virtual tersitals of V&ZfIVS. to achieto

a full virtua terminal performance though, a user should be

able to:

1. Ose the CIPK system stvice to Create a L"tact4

process that will etecute the LOGUl30? procedure. As *input,

and voutputO parameters of this pro*cess should be defLiod,

instead of a physical TAX terminal, t.o fles, on. for the

input an4 the other for the output of the LOUIR3OS. Thus,
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i.t will be possible for 'tag LOGZUOO? p.1oCG&:ev ts bo *!Vtke!
fr~m 1/0 tevices other that a fit *.#einals (e.g. ADS
termical). Ibis sboalG be foasiblo veatt the too w'rSicz of
VA/Y53. fte pragras which has o*3 vork#4 w~ by vb.
authors of this thesis suric; the tive po:ite 'tie 04:.
trying to achieve this goal. Le ptesevzo4 in Appoal~x 1.

2. ftecuto the L~IOG10 T.1III ftlI. too. 2,oglial 'I' Itt
ViZ/YES 07ye s. it** his terLaal Vzotbost havol". 'to :1C the
"Oseroult" pnrua tice a INS toesl.

3. Change the 00OerssltO progam by 691etl.3g the OSP4*1l
sabroutin. SAlsO. If be ssOCoads in Ihe Above *.o goals be
will have dict. access to the coasa Languge 1.2orpr't.
?has* every INS coseau voold be suected as Lf it was type$
fros a ceal lTa/ES toelaal. The *all 41fterscce goals 6e
that the lapet ad outpot of the 01100? pracedvre wool
rot be a taeaal Out a tilt.

4. Special privil~qos ostn be gated 'to *Ithersa't"
pograa "a Crie to have, sen" ts the W&ariss af:.ctor."ea
who:* 082PL.Di?w file" are genrated. to cooperatoa 6Lth
lTa-11 ptofeinioal staff, It Cosn be seterased Obich ptv-
leg.. are necessary.

S. latrousce, a variable losqutt rse* for the sa'voeh
mossesicaiou. for the Oak* of tfticleacy. This goals
isply chages to both this aa4 Stotteros theeis' programs.
Ptt this thess the chat"e 91666184d Lot

Itstobs of 4.cle"a a trase gig* of 15@@ bytes, to
appears Is the pmoet rocs of the pteqzase. I C960'Sri
a&le deactigq the etas site goals mte to bq iatroluced.
Th~e sefrosus that reads a file lat2 Pactets 4*5*24ssq9
should be partly tevised to that. it Qaailots* a ftaesco site
according to the available data '12athe f*ile* (66 to ISOD
*It** per flee). M otepleo is a 2O@-br sq file the
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High Level Language Format:

LMLON (eftna net <prot>, <para>)

$umber of any event flags it the common cluster to

be associated. The flag number must be in the range of 64

tbrouqh 95 for cluster 2 and 96 thrugh 127 for =luster 3.

MU
Address of a character strinq Soscrip.or pointitq to

the text nase string for the cluster. Section 3.7.1 of tht

System Services Reference manual lef. 61 explains thi

format of this string. The names of event flag clusters are

unique te 0IC groups.

Protection Indicator controlling g:oup access to the

€oesoa eent flag cluster. A value of 0 (defaults indicates -

that syy process in the creatorOs group say access the

cluster. A value of 1 indicates that access is restricted to

ptoceses excuting with the Creator's 91C.

mas

Perasest indLcator. If it is I* the cossot event

cleatet Is marked parenst. if it is 0 the cluster is

temporary this is the defasit valua .

to ncrate a pereaset cooe*& event flag :nester the

me: ptivile POBI is required. To create a cosmon event

flaq cluster is meoty shared by multiOple processors, the

met privile1e Sul$ is required.
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Creation of temporary comaon event flag clusters
uses the process' quota (TQELH); ths creation of a pe-manent

cluster does not affect the quota.

(1). Temporary cluste:s are automatically deleted

when the image that created them, axits.

(2). Since this service automatically creates the

common event flag cluster if it loes not already exist,
cooperating processes need not ba concerned with which
process executes first to create the cluster. The first

process to call SASCIPC creates the cluster and the others
associate with it regardless of the order in which they call
the service.

(3). The initial state of all event flags in a newly
created common event flag cluster is 0.

(4). If a process has already associated a cluster

number with a named common event flag cluster and then

issues another call to SASCBFC with the same cluster number,

the service disassociates the number from itts first assign-

sent before associating it with it's second.

SASSI| -- Assign 1/O channel

The assign i/o Channel system service provides a process

with an I/0 channel so that input/3utput operations can be

performed on a device, or establishes a logical link with a

remote node on a network.
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High level language format:

LM$_SSIG_ (devnam.chan,<acmode>,<mbxnaLm>)

Address of a character string descriptor pointing to

the device name string. The string may be either a physical

device name or a logical name. If the device name contains

a colon, the colon and the characters that follow it, are

ignored. If the first character in a string is an underscore

UP the name is considered a physical device name.
Otherwise the name is considered a logical name and logical

name translation is performed until either a physical device

name is found or the system default number of translations

has been performed.

skin
Address of a word to receive the channel number

assigned.

Access mode to be associatel with the channel. The

most privileged access mode used is the access mode of the
caller. I/O operations on the channel can only be performed

from equal and more privileged access modes.

ebzname
Address of a character string descriptor pointing to

the logical name string for the mailbox to be associated

with the device, if any. The mailbox receives status infor-
mation from the device driver.

Z;Jh.u ra1nLl,. ,ta~

The NRT5B privilege is required to perform network

operations.
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(1). Only the owner of a device can associate a

mailbox with the device, and only one mailbox can be associ-

ated with the device at a time.

(2). 3hannels remain assigned until they are exolic-
itly deassigned with the Deassign I/O channel (SDASSGN)

system service, or, if they are user mode channels, until

the image that assigned the channel is terminated.

-- Convert ASCII String to Binary Time

The Convert ASCII String to Binary Tine converts an

ASCII string to an absolute or lelza time value in the

system 64-bit time format suitable for input to the Set

Timer (SSETIHR) or Schedule akeup (SSCHDUK) system

services.

Sigh level language format:

ilflIZILJ (timbuf otinadr)

±~akuZ.

Address of a character string descriptor pointing to
the buffer containing the absolute or delta time tc be
converted. The required formats of the ASCII strings and
syntax rules along with several examples, are described in
the TAX/ToS System Services Beferan:e Sanual Clef. 61.

(1). The SDINTIS service executes at the access mode
of the caller and does not check whether address arguments
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are accessible before it executes. Therefore, an access

violation causes an exception condition if the input buffar

descriptor cannot be read or the output buffer cannot be

written.

(2). This service does not check the length of the

argument list, and therefore cannot return the SSS_INSP&RG

(insufficient arguments) error status code. If the service

does not receive enough argumen s (for example you omit

required commas in the call), you might not get the desired

result.

1_ JL1ZJ -- Cancel Timer

The Cancel Timer Request system service cancels all

or a selected subset of the Set Zimer (SSETINR) requests

previously issued by the current image execating in a

process. Cancellation is based on the request identification

specified in the $SSTIR system service. If more than one

timer request was given the sase request ident.ification,

they are all canceled.

High Level Language format:

=iUSLkEU (<requidt>,<acsode>)

lequest identification of the timer request(s) to be

canceled. A value of 0 (the default) indicates that all

timer tequests arm to be canceled.
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Access mode of the request(s) to be canceled. The
most priviliged access cle used is the access sole of the

caller. Only those time: requests .. sue4 from an access sole

equal to or less privileged than the rosultact access mol

are canceled.

Timer requests can be canceled only from access mode
equal o= sore privileged than the access sod* ft:s vbLch the
requests vere issued.

IsJre mirIA/|etIMne

Cancelled tiner requests are restored to the

p'ocems quota for timer queue entries (TQEL8 quomta).
Outstanding tiser requests are aetoatically cancelled at

image exit.

IuI - Clear Event Flag

The Clear Event Flag system *svice sets n event

flag in a local or common ent flal cluster to 0.

LW&&L~l (eta)

SI
nluber of the event flag to be Cleared.
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JCIjj -- Create lelbox and Assipt CS~tztl

The Create Nailbox &AS &ssqGn Channel Bret** *7vice
=oates a vw..tual mailbox device tasol Mats at4 as;'is %-
1/0 channel to it. ?he system prou.d.. te anit, zaxber, no
when it create& t. vailaos. If a stilbox vitb tat spocifto!
eamt oxims.t the SSIllu so.-Vice si~ts a chanusl to the
existing mailbox.

EAk L1 LMARU Una:

SISJAGRMU ((prfi;). chase (matmmq)v- (be f p0
<Promsk)" <acmode.* lOaqsa)

Permaent 13dicalt*: A Valee at I Ladi:atts that a
persanent mailbot Is 'to be Cbraated. the logical come. If
spocifl.O. is entered is the system Logical "sam tablo. A
vale@ of 0 ("* asteeit) ludicates I temporary mailbox.

Adiams of a sots to COMive the chattel 20mber
assigned.

Sumbet iadicutLsq the males.. smboi 2f sessaga
that can ho meat to the mailbox. Ut sot specita,*4. or is
specified as 0. the syste pr-2vides a detaait Vale*.

Swmbot of bytes of *?*teo 1ysams.c motor? that c&A be
"et to kaffet 64864q" seat to the Mailbox. If sot speci-
fled. or If spoeified as 00 the system provilles a lefteit
vale*.
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gead rt,3 ttqrst n* Lott 4t sacwt fild. itSO so poci.te. 0?

specit.od as 0. OG ras;d wrte Prfw~is" is groged to ll

hcceas mod. to be esoci*.4 vielb tto chattel 'to
owsih %6* emailbov to a0s~fe4. USe tst prL.its9*4 tecoes
made is 'the mode of 'the catloc.

Ion"
U4,re10 of a charncier attisg deecrnpaoz po."'tt 'to

tto logical sae v~t~sq (or the volibox. The 6qstwoletev
* mWs* tog the 64116o2 is SImAS. The (List Churectot to 'the

osietalesc. no*a StICA t is as inmdCscoCs caatetr Ij. 2u
AL ame =man as s BALUA ias UAam m& 14 am-

Lou e ~mu

The soot Privileges TIPUSS 4ad IP28883 *to Cqgeirel
'to create a.smp mmd permms malogtese Lspec-,
tielp.

The iSeot Prlflleqe 5383 Lo rejoiced to ctet a
Wailkes Is mi@:p abatied by ssl0tipbe PrOcem..rs.

1). 57tt5 47MSL@ memory La rweerel frt the alo,
Gotles of a elce "to4 base tot the salS.:t as& for as
ett Ua the logical Mee. table. if a 1ogical asas tis apocL-

g2). oboe a 'teeperary alo: Le created, the
Prcem't befferes I.10 by te covst qa2te 121tilS is reduc9d b~r
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faib. *sov! 6C4Stzol ~ bwk *rOZ4 %b e s. a"* . *tti

is retss;4 V3 %be pgoc..s Obes IL* otlbhox tv 401t#4*.

PrOCOM "d othat p:woom. C4. *L044.9'a1s.. cter-se1.
,to t:s, al 41611 I%*e Assies 1 Cheassot I14311613 a: Crets

Sasib" I3CISM11 systoo SerW@s8. f%# grotto $81814"sa 0
soefcoes cast of a sesbet o! chsels IIS04 te o 4

sailboat :kse @ou Is de0a0400d *bseve a cthbeei t &*ss-
giqsod oih 'The *eastos RO Cbssl £50115051 aroe*
"Coxwce at ftes, 'tbe Ice,. "t 4"L9894 'the chasel totl-
ost*$. ItI to ae 'tosecoc "lsox. it to f~slae oboe
"Ore atse so *Gig @hesaae a ssION to Lt.

42). & lIbn 1.0 ut41 Of a sheresbie 6091CO:LI
asse0to beseser. *e inats o:. allocated. to other vorle. it
ceaSot be Comood tat awleftw egg mlloftof or cecet
to lisked with, an Tole" ead a process £seset.ds.

01. SCIUIt sereij "Selq" a o6&0%el if the seibo

e~..a sives is osh:f to tsmv* the *e*A tor emperstiaq
vgveomms to ceceldet which pree. seat easeete, MIRs to
agaete, Ike MLIl. it i tooporaff silbot t1 Wags crestqe.
Mlo*U impLICIUt qeeIttiod tine shlboa %a". sith the, 9gsp

cmber s0 cbeck sboether the W11622 Airsa esate. to
ethel word.. there as$ be .tIf 020 ealbot P*- group witt
tbe as"e *so&e for Percemet eailboseto thete tat be oftk,
ca. @Gilboa with an pa"tIcar $see. SoV0eee?. a Peatsest
MAIlki sad qr..p of slibos.. "a Ike toe iSo* Sao*.
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Ju= - Creote9 Pgoceso

Tat C904'.0 ftro4s Wn". er,; go .w * pr9o.s

to ores-.* aw-beg Proces. T" arevtol prOCS6 cot to *ztbo
0 tsbr.'OMOa If * 49V4Se4 VINoes0.

a decaeoh prorss te tILP eptalser pcq.~qs.
Por osapei. The procna tt U Ghe ste croate. abet a $mm:
loqa SA to a 4*tasbed pOCre.M a s46prC.OS. Do tbo "be:
bead. is relmod, no its ao is 0c ~ G*roctore: Lat
teocies* a Forieso .th~e CreTOO.4 procsse ##*tto 4to Sov,
toesIst bob.-* the aea Lsg PrCOaeu. fth *pecitteallo of
the 1IC ogemst Costrots whelthe the created proess to 4
soapro.e at a OetaCU4, Process.

UtlqI Legal &eages Forestsi

Wtdso* of a lea"Werd 'to reeie the preoo ifeeti-
fleaties $,sasse a4e" to the Created process.

Address of & Clacetor Ott"; SeqCrLtqo polatiq to
'the file speattes~ ci u ta ste to be ac'tivated to the
created PrOC40s. ?bse ta" ease :a* hate a "satac of 6)
Choetta. tt tate if" ftoe coatsias a l"qscal ease, the
.q0410alem e ase seat be Is a toqical ease table that, cto be
accesss b? tat created Proes.

a"ses of a cancter SIrs.;4 ocriptor Poisatiaq to
the "alvaltato asse stc ia to as associalted uith the



)oqtcsl 248e SISSZNUT 1-_ the logical, name table !o: the
ae6a4e4 rroess. Th equival*ace ?ae string can have a

maxtev. ot 63 chbesctea.

Address of a chancrtoe strsg 4escriptor pointinq to
the q.OIvelace ease SISSOUTPrT is %he Logical nae table

for b.e created process. The eqgavalence nane striq cat

have a sexles of 63 cbsrn€ters.

Kul
Address of a character stciaq 4.ectiptoc pointing to

taR oqelvalwece none so*rlg to be aisociatel vith the

logical as*e STSS31M is the logical nane table for the
created process. Tbe eqeivalecen mace* stite cat hawe a

seaee ct 63 cbtactores

Address at sm 64-bit mask deflning privileges for

Ue crea ed process. The mask 'a fsraed by setting the bits

cocrreeposdla to specific privil e s. The SPIPDBF macro

Wines the symbolic usNs for the bit offsets. Foc more

Istorsetie me e IAfVuS Slteem Sortices leference anuel
cst. 61.

Address of a list of values assign g resource
quotas to the crested process. It to address is specified,

cc the addores is specified as ), the castes supplies

dsoeelt values for the tesource quotas.

RM
address of a chaacte: Strlag descriptor pointing to

a I- to ts-cbatectet process Sane string to be assigned to

the created process. The process name is Lspli:Itly qual.-

fied by the gerp member of te celler, if a subprocess is

6t
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The 9000e e I/O Seqt1at SYMOS ServiCe iAti.t* At
txpo% or oetput oporatlos by leoeeiaq a request to 4 chazrs3.
smctaued vub 0 specite denoce. Cootrol roera~m
davell to h0o iftele proce"S We.1ch c&a syschrotize Ln(
cooplstea Is .me of t~o thre *ayei

1. Specify the Address of as iST rOeun that La. to

aeest s*too the Ito ceSpittus.
2. Vast tor a specified veat, fag to be set.

).Poll ths epwlt*.e4 1A states block ftr a coOple.

Shea %be servic to levokedo %be seent flag is
Cleared swest flag9 0. It set Ope.1Cifido S Lf the loss arqu-
seet tos peestsede the I/O st" bloct is cleared.

91qbwlevol, Lsesqq Forest

3IM140Zt'em ,Chas *Pts #41o6630 Oastadr> P(aStpca>

VSsbec of the e"Sat f lag that is to be set a't
requSoed Completion. it sot speciftedp it delselts to 0.

-a
fteber of the 1/0V chammel Assiqaed to the device to

which the request is directed.

PeactiOU Code find modifier bi'ts that Specify the
*oratios to be performed. ?he code Is expressed slmboli.
Call?. For teferece arPOseso. the I emerion codes are listed



!z VAX/VHS System Service fianual Appendix A, Sec-.ion k.2.

Complete details on valid 1/O function codes and paraze.-s

required by each are documented in the WAZ/K 1 flZ

Address of a quadvord 1/O status block that is to

receive final completion status.

ulaAr

Address of the entry *ask 3f an AS? service routine

to be ezecuted wben the 1/0 completes. If specified, th. AS?

routine executes at the access asde from which the SQ1O

service was requested.

nu

AST parameter to be passed to the AS? service

rout in.

Optional device- and functlon-specific 1/O request

parameters.

The Queue 1/o Request system servi:e can be

performed only on assi ned 1/O channels and only from access

modes that are equal to or more privileqed thaa the access

mode from which .he oriqinal chanr.eL assignesent was made.

41). Queued 1/0 requests use the process's quota for

buffered 1/O (BIOL) or direct 1/O (DIOLM); the process's
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buffered 1/O byte count (BDTLH) goota; and, if an AST

.outine is specified, the processes AST limit quota (ASTLMI.

(2). System dyanaic memory Is required to construct

a data base to queue the I/O request. Additional memo: may

be requi:ed on a device-dependent bisis.

(1). The specified event flag is set if the service

terminates without queuing an 1/O request.

31 16 15

Transfer Count Status Code

jevice-Dependent Information

Figure a.2 I/O Status Block.

(2). The 1/O status block his the follovLng for=at:

status

Completion status of thft I /0 reguRst.

byte count
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lumber of bytes actually transerred. 13te that for

some devices this contains only the lov-order word of the

count. For informaticn on specific devices, see the VY

Device-and function-dependent information varies accordinq

to the device and operation being performed. rhe information

returned for each device and function code is documented in

the TI.ULYI hZIjM serics, = V1UL!A Guido (Sef. 11.

(3). any services return character string data and

write the length of the data returned in a word provided by

the caller. Function codes for the SQIO system service (and

the LENGTH argument of the $OOTPU system service) require

length specifications in lonqvords. If lengths returned by

other services are tc be used as input parameters for SQIO

requests, a longvord should be reserved to ensure that no

error occurs when $QIO reads the length.

IOL2I- Queue 1/0 Request and Wait for Event Flag

The Queue 1/O Request and ait for Ivent Flag system

service combines the 3Q10 and SAI F (ait for Single Event

Flag) slates services. It can be used when a program must

wait for I/O com.pletion.

High-levil Language Fcrmat

aUQ! (<(efn> ,chan ,func <iosb> <astadr>

,<astprm>, <pl> ,<p2> ,<p3> ,<p4> ,<P5> ,<p6>)
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lumber of the event flag that is t* be set at

request completion. If not spec.fiel., it defaults to 0.

lumber of the I/0 channel assigned to the device to

vhich the request is directed.

Function code and modifier bits that specify the

operatio to be perfoted. The code is ozprossed symboli-

call y.

Address of a quadword 1/0 status block that is to

receive final completion status.

Mtadr

Address of the entry mask of an AST service routine

to be ezecuted when the 1/0 completes. If specified, the AST

routine executes at the access made from qhi-h the SQ!0

service was reguested.

AST parameter to be passed to the AST completion

routine.
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Optional deviceoand functlon-spec.fic Z/O request

The first pazeaNetr say be specified as PI or PIT,

dependi3g on whether the function zode requires at address

or a value, respectively. If the keyword is not used, Pl is

the default: that is, the argument is considered an address.

P2 through Pa are always interpreted as vaes.

See the description of the SQ10 system siervice for
details.

See the description of the SgIO system service for

details.

IBSEI

See the description of the SQIO syste service for

details.

fAlkfnl- lead Iveat Flags

The Read Event Flags system service returns the

current status of all 32 flags iz a local or common event

flag cluster.

iqholevel Language Fcrmat

UIlIiMB(ft ,stat)

lumber of any event flag within the claster to be

read. A flag number of 0 through 31 specified cluster 0, 32

through 63 specifies cluster I. and so forth.
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'-4

Address of a lotgvot4 to rocsLbe the current gtstus

of all event falge in the cluster.

U1131 : W* 119t= L1M
?he Set Ivet Flag system service setv as *vont flag

in a local cc common evest flag cluster to 1. Any processes
waiting for the event flag resue ogecution.

31gb-level Language Pormat

"ta
Sumber of the event flag to be se..

J f- Set Timer

The Set Timer system service allows a process to
schedule the setting of an event flag and/or the queuing of
an aS? at some future time. The time for the event can be
specified as an absolute time or as a delta time.

When the service is invokedt, the evont flag in

cleared (event flag 0 is cleared,, 1 Sone is specified).

3gh-level Language Format

5jJ53fj1(<efn> ,daytim 0,astadr> ,<requidt,>)
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rvest flaq nugber of t~e o*es, ftaq to wet wto tho

t.so n.etal spire. zf 3ot pecst.9e, *d 4steelts to 0.

Address at the qumdword ep.ration tive. & positive

t.2e valee indicates as absolute time 8t wich bthe tiaor is

to epIe. a 6eqttivo tiee value i.adictes to offset (Selt&

Isee) frog %he currest time.

address of tbe entry mask of an AS? service rou.mo

to be called whom the time interval expires. It not speci-

flied, It defaelts to 0 ,indicating no AST is to be quoeed.

Rusbec indicating a request ideatification. f sot

upecified. it defaults to 0. A unique request identification

can be specified in each got timer request, or the same,

identification can be qivon to related ti me reqests. the

Identification can be used later to cancel the timer

request(). If an AST service routine is specified, the

identification in passed as the 1S? parameter.

iasaizsaa IsILAZMClIBLad

(1). The Set Timor system service requires dynamic

memory.

(2). Phe Set fimer system service uses the procesals

quota for timer queue entries (tQZLn) and, if an AST service

routine is specified, the ptocosss AST limit quota (ASTLN).
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(IS. The ccese sod* of the cal.ler s %t occess

* ae of the roqeet at o be iS?,

(21. It & s1ecif4ied &bso1e' 4 A.4 rae has 4.194y

passede the timer aspires at the mest yste clock cycle

g'.: Is* witbis 10 sui.secosds).

(33 • The Coevert ASCII St.-Laq .0 iary Tint

035?Il) system service ca,.:ts a spec.fled ASCII string
to Zhe quduond %I". foCCt :qat41r to input to the Ssttra

ser vice.

l3j5I-Trasslato Logical lae

The ftanslate Logical Same syste• service searches

the logical am&* tables for a specified logical same Sad
returns an equivalence mase string. the process, group ,and

system logical nae tables are mear:had La that order.

The ftcrt sting Batch returts the equivalence
string into a userospcified buffers the search is not lter-
ative.

Bigh-level Language ?crat

Jizanhiim (l oqaa,(rllen >,

talbuf ,<table>, <acomoe (as bmsk))

Address of a character string descripto pointing to

the logical same string.
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Address ot a word no receive the L*4;%h of t

Ua~zala.* yquivaleac. sage 5rring

Address of a character strig descriptor poictiD to

the beffer that is to receive he resultant equv.alence snae

strinag.

Adares of a byte to receive the taaber of the

logical sase table In which the match was found. A return

Value of 0 tadicates that the logical nass was foetd it the

system logical &amo table: I Indicites the group table, and

2 indicates the proces table.

address of a byte to roceive the access mode from
which the logical name table entry was made. Data received

In this byte is valid only if the lagical same match wa

found in the process logical ane t ble.

Seek in which bits sot to I disable the search of

particular logical nane tables. If bit 0 is se., the system

logical name table is not searched; if bit 1 is set .the

group logical name table in not seatched; if bit 2 is se*t

the process logical name table is not searched.
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if no ask is specifis4 or is specified as 0 (the

default). a11 three logical name tables a;e searched.

If the first character of & specified Logical came

is an undersc~re character U0# no translation is performed.

owever, the underscore charcter is removed !r:a the strinq
and the modified string is returned in the output buffer.

hI , U- wait '!or Single Event Flag

?he gait for Single zvent Flag system service tests

a specific event flag and returns immediately if the flag is

set. Otherwise, the Frocess is plazed in a wait state until

the event flag is set.

Niqh-level Language Fcraat

5usnufn (efs)

lumber of the event flag for which to wait.

The wait state caused by this service can be inter-

rupted by an asyuchzo Tous system trap (AST) if (1) the

access ode at which the AST executes is more privileged

than or equal in privilege to the access from which the
wait was issued and (2) the process is enabled for ASTs at

that access mode.
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When the AST service routiae completes execu-ion,

the system repeats the SWAITFR request. If the event flag

has been set, the process resumes execution.

_S I§PAWI- Spawn a Subprocess

LIB$SPAWN requests the calling process's Command

Language Interpreter (CLI) to spawn a subprocess for

executing CLI commands. LIB$SPAWN provides the same function

as the DCL SPAWN command. The subprocess inherits the

following from the caller's environzent:

- Process logical names

- Global and local CLI symbols

- Default device and directory

- Process privileges

- Process nondeductible quotas

- Current command verification setting

For more information see the VkX/VMS Command Language User's
Guide.

ret-status a LIB$SPAWN((command-string.rt.dx><4

<input-file.rt. dx> <output-file.rt. dx><, <flags. rlu.r><,

<process-name.rt.dx> <, <process-id.wlu.r><,

<completion-status.vlc.r> <, <completion-efn.rbu.r><,

<copletion-astadr. szeu.r> <, completion-

astpru, rz. v>>>>>>>>>>)
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A CLI command to be executed by the spawned subpro-

cess. If omitted, commands are taken from the file specified

by i -f l. See notes below for additional information.

Passed by descriptor.

An equivalence name to be associated with the

logical name SYS$INPUT in the logical name table for the

subprocess. If omitted, the default is the caller's

SYSSINPUT. See notes below for additional information.

Passed by descriptor.

An equivalence name to be associated with the

logical names SYSSOUTPUT and SYS$ERROR in the logical name

table for the subprccess. If omitted, the default is the

caller's SYS$OUTPUT. Passed by descriptor.

flags
A longword of flag bits designating optional

behavior. If omitted, the default is that all flags are

clear. Passed by reference. The flags defined are:

Bits 0 NOWAIT

If set, the calling process continues executing in

parallel with the subprocess. If clear, the calling process

hibernates until the subprocess completes.

Bit I NOCLISTN

If set, the spawned subprocess does not inherit CLI

symbols from its caller. If clear, the subprocass inherits

all currently defined process logical names. You may want to

specify NOLOGNAM to help prevent commands redefined by

logical name assignments from affecting the spawned

commands.
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Bits 3 through 31 are raserved for future expansion and must

be zero.

The name desired for ths subprocess. If omitted, a

unique process name will be generated. Passed by descriptor.

yr i.Zi-

The longword to receive rhe process identificatin

of the spawned subprocess. This value is only meaningful if

the NOWAIT =j.q§ bit is set. Passed by reference.

The longword to receive the subpro-ess' final

completion status. If the ROWAIT flal bit is set, this
value is not stored until the subprocess completes; use the

_qcR4sticn-efe or coytin--asta. parameters to determine
when the subprocess has completed. Passed by reference.

cole1,tion-ef "n

The number of a local event flag to be set when the

spawned subprocess ccapletes. If omitted, no event flag is

set. Specifying this parameter is only meaningful if the

NOWAIT fL bit is set. Passed by reference.

The entry mask of a procedure to be called by means

of an AST when the subprocess completes. Specifying this

parameter is only meaningful if the NOWAIT 11laqs bit is set

and if at2gAk hU kueen

€o 0 12=astpy
A value to be passed to the procedure specified by

gj1tc-agtad as an AST routine parameter. Typically,
this would be the address of a block of storage to be read

or written by the AST procedure. Specifying this parameter
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is only meaningful if the NOWAIT flas bit is set and in

2on lt icn~astAdr has been specifigi.

Notes

If neither ccmajnd=strinq n~r inp.t-file is present,

command input will be taken form the parent terminal . If
both g,aAAiaq ri and i nut=Jl are present, the subpro-
cess will first execute ~mmand-striaa and then read from

,inRp.t-il. If only £o d-s_.trin is specified, the command
will be executed and the subprocess will be terminated. If

nut-file is specified, the subprocess will be terminated

either by a LOGOUT command or an end-of-file.
The subprocess does not imherit process-permanent

f!les, nor procedure or image context. No LOGIN.COM file is

executed.

Unless the NOWAIT flags bit is set, the caller's
process is put into hibernation until the subprocess

completes. Because the caller's process hibernates in super-

visor mode, any user-mode ASTs queued for delivery to the

caller will not be delivered until the caller reawakes.

Control can also be restored to the caller by means of an
ATTACH command or a suitable call to LIB$TTKCH from the

subprocess.

This procedure is supportre for use with the DCL

command language interpreter. If used when the current CLI

is NCR, the error status LID$_NOCLI will be returned.

If an image is run directly as a subprocess or as a

detached process, there is no CLI present to perform this

function. In such cases, the error status LIB$NOCLI is

returned.

- Stop Execution via Signaling

LIB$SrOP is called whenever your program must indi-

cate an exception ccndition or output a message because it
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is impossible to continue execution or return a status code

to the calling program. LIB$STOP scans the stick frame by

frame, starting with the most recent frame, calling each

established handler (see the jJ-1 1 .n_ r r qses

u ) LIBSSTOP guarantees that control will not return to

the caller.

CALL LIBSSTOP (condition-value.rlc.r<,parameters.rl.v,...>)

A standard signal for a V1X-11 32-bit condition

value. Passed by immediate value. -

Paraeta rs

Additional FAO parameters for message. Passed by

immediate value. See the VA[j11 RuJime Librar GUi. W

for the message format.

The argument list is copied to the signal argument

list vector, and the PC and PSL of the caller are appended

to the signal vector.

The severity of _d iou-vlu_ is forced to SEVERE

before each call to a handler.

If any handler attempts to continue by returning a

success. completion code, the error message ATTEMPT TO
CONTINUE FROM STOP is printed and your program exists.

If a handler calls SYSSUNWIND, control will not

return to the caller, thus changing the program flow. A
handler can also modify the saved copy of RO/RI in the mech-

anism vector.
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The only way a handler can prevent the image from

exiting after a call to LIBSSTOP is to unwind the stack

using the SYSSUNWIND system service.
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ETHERNET LOCAL AREA NETWORK

A convenient method of connecting computers over short

distances is the Ethernet local area computer network. In

fact, Ethernet has now been racognized by more than a dozen

manufac°-urers as the de facto standard for local area

computer communicaticns.

The 10 bit per second, packet switching network is
designed to interconnect hundrends of high- function

computers or workstations within 2.5 kilometers of each

other. Ethernet uses a passive, equitable, highly efficient

statistical method known as carE-s:Ieas - m ultiple-access

.tjh goll.ion d cgtion (CSMA/CD) that enables stations on
the network to share access to a 50-ohm coaxial cable trans-

mission medium. A cable segmentcan be up to 500 m long and

connect up to 100 stations. Each station attaches to a
coaxial cable via a tranceiver system, through a cable that

connects the tranceiver to the station and can not exceed 50
a in length.

Messages are formatted into standard frames made up of

bytes. Framing consists of a destination portion (6 bytes),

a source portion (6 bytes), the message type (2 bytes), data

(46 to 1500 bytes), and a frame-check sequence (4 bytes).

Messages can be addressed to a single station, to all

stations (broadcast) , or to a number of selected stations.

Signals are transmitted using Manchester encoding, a means
of combining separate data and clock signals into a single,

self-synchronizable data stream suitable for transmission on

a serial channel.

The CSMA/CD apprcach can be summarized as follows:
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Carrier-sense means that each station "listens" to the

cable before transmitting a packet; if some other station is

already transmitting, the first station senses the presence

of a carrier and defers transmitting its own packet until

the cable is quiescent.

ultiple-access means that all stations tap into and

share the same coaxial cable. Every transmitted packet is
"heard" by all staticns on the Ethernet. The intended recip-
ients detect incoming packets by recognizing their addresses

embedded in the packets; other packets are discarded.

If two or more stations transit packets at the same

time, their signals will be intermixed on the coaxial cable.

This is known as a collision. By listening while transmit-
ting and comparing wbat is heard on the cable with the data
being transmitted, each station can detect collisions and

back off by waiting a random time interval before attempting

to retransmit the packet. The efficiency of the network

remains high even under conditions of heavy load, because

the mean of the random back off interval increases each time

a collision occurs.

In the Figure B.1 is depicted in steps the decision of

selecting which medium to pick for a local network. A user

can move from left to right accross the selection "tree",
checking the distances, bandwidth, and applications

supported by twisted pair, baseband, and broadband medium

classes. Optical fiber currently seems best only for point-

to-point communications.

Like the physical medium, choises are available for the

access method. Figure B.2 is a selection tree to determine

the optimal access method for a specific operating environ-
sent. So, a prospective user can again can move from left to

right to see the transmission characteristics supplied by
the three most popular access techniques:
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-Slotted time division multiple access

-Token passing

-carrier sense multiple access with collision

detection
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N11010 BOARD. DESCRIPTION-FEATURES

DESCRIPTION

The N11010 UNIBUS Ethernet Communications Controller is

a single hex-height board that contains all the data commu-
nicaticns ccntroller logic requirel fo- interfacing DEC's
family VAX-i1 and PDP-11 minicompu-.ars to an Ethernet local

area network. THe controller board complies in full with ths

Xerox/Intel/Digital Ethernet V1.0 specification by

performing the specified CSMACD data link and physical

channel functions. Also, when attached to a tranceiver unit,

provides the host UNIBUS system a complete connection onto

the Ethernet basebandcoaxial cable local area network,

permitting 10 Mbit per second transmissions over distances

up to 2500 meters.

FEATURES

1 ~IM n_ _h Data Link Layer Punctions

The N11010 formats frames and performs the CSMA/CD
transmit link management functions required to successfully
deliver frames onto the network. When not transmitting a

frame, the N11010 continuously listens to the network for

frame traffic intended for it. Only frames with a matching

address are accepted by the controller for subsequent

transfer to the host UNIBUS system. The controller performs
Physical, ulticast-Group (up to 631, and Broadcast address

recognition. CRC generation and checking is also performed.

Imolaents Ethegnet Physigl Chana l Functis The N11010
transmits and receives 10 Mbits per second bit streams with
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electrical and timing specifications compatible for diect

connecticn to an Ethernet tranceiver unit. Tha controller

performs the required frame synchronization functions, and

Manchester encoding/decoding of the bit s-reams.

b~ s , _o ~ s _h A_+.at I _o P e r o_ _ra a n c e

The NI1010 has being designed to offer high network

performance while minimizing the service load placed upon
the host UNIBUS system. serving to buffer the host from the

unpredictable interarrival times characteristic of network
traffic, the board has a receive FIFO (first-in, first-out)

memory which can store up to 13.5 Kbytes of received frames.

For transmit buffering, the NIl010 has a 1.5 Kbyte FIFO from
which all frame retransmissions are made. All data transfers

between the NIl010 and host UNIBUS memory are performed by

the NI1010's DMA ccntroller. The DNA controller may be

preloaded by the host with up to 15 receive buffer descrip-

tors.

]xtensive Diaq nqstic_ Feature_!

The NI1010A controller offers comprehensive network and

board -level diagnostic capabilities. LED indicators mounted

on the edge of the board provide a visual indication of

whether or not the host is communicating onto the network.

For a comprehensive station diagnosis, the NI010A may be

operated in three different types o data loopback. On

power-up, or by host command, the controller performs a

confidence test on itself. A LED iadicator showes the pass/

fail operational state of the board.

o92J'six Utwvork Itatistias:

The NI1010A tallies statistical values on various

network trafficand error conditions observed.
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One Hig Brd:

The NI010A fits into one UNIBUS SPC slot. The

controller is mechanically, electrically, and arc.itecur-

ally compatible with Digital Equipment Corporation's UNIBUS
specifications.

- 10 million bit per second data transmission rate

- Coaxial cable segments up to 500 meters (1640

feet) in length.

- Up to 100 transceiver connections per coaxial

cable segment.

- Up to 2 repeaters in path between any two L

stations.

- Up to 1500 meters (4920 feet) of coaxial cable

between any two

sections.

- Up to 50 meters (165 feat) of transceiver cable

between an

NI010A controller and its transceiver.

- Up to 2500 meters (1.55 miles) maximum station

separation.

- Point-to-point links up to 1000 meters (3280

feet) in length.

-Op to 1024 stations per natwork.
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NIl010 ETHERNET CONTROLLER MULTIPLEXING USER'S MANUAL

A. GENERAL INFORMATION

"Ethermult" and "Usermult" are two programs that provide

the means for the multiplexing of the N11010 Ethernet

Communicaticns Contrcller Board which takes the role of the

interface between VAX-11/780 and Etaernet. In their present

form, they enable nine users to access the VAX/VMS facili-

ties from an RDS terminal provided that:

1. The program "Ethermult" is running in a VAX/VMS

terminal.

2. Each user has his own "Usermult" program running in a

VAX/VMS terminal.

In this scheme, each user can execute VMS commands from

his terminal as if he had a real VAX/VMS terminal to do his

job.

B. SPECIFIC INFORM ATION

Both programs reside on the VAX/VMS under the public

user account with user name "INTERLAN" and password "VMS"

First thing that a person willing to work with the multi-

plexing shoull have, is an account in VAX/VMS. This can be

easily arranged through Mrs Olive M. Paek of the VAX-11

professional staff (Rm 525B).

Next he should login in a VAX/VMS terminal and type the

following ccmmands:

$COPY <CR>

SFROM: DRAI: INTEELAN ETHERMrLT.EXE <CR>

$TO: * <CR>

110



The same commands should be repeated for th-
"USER OLT.EXE" file.

Now, the "Etheroult" should be executed from a VMS

terminal and after that, the "Usermult" program should also

be executed in as many VMS terminals as many users are

reguired. This can be done by typing:

S R ETHERMULT <CR>

$ R USERMULT <CR>

All programs, as they are set up now, must be executed from

one directory i.e. the login procedure at each VMS terminal

should be done using the same user name and password. This

happens since the main program ("Ethermult") can only have

access in the answer files that reside on its directory.

That is, the answer file of the user, say, 9 (REPL9.DAT)

should be in the same directory the ETHERMULT.EXE is
executing. Otherwise, when the program tries to find it in

order to send it to MDS it will fail since they reside in
different directories.

1. Operation 2n MDS ayZ % _s

After the required number of "USERMULT" programs

along with the "ETHERULT" have bean executed in different

VMS terminals, the modified "ETHERNET" program (see Appendix

E) must be executed in as many MDS terminals (currently only
two are available) as the number of users is.

There are two diskettes with the same "ETHERNET"

program, one for the single and one for the double density
RDS. The procedure in the RDS side, same for either of them,

is the following:

Vhen the system is booted up with the corresponding

diskette, execute ETHERNET. COM by typing:

A> ETHERNET <CR>
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Now , a series of prompts appears on the NDS screen:

ETHERNET COMMUNICATION PROGRAM-VERSION 5.0
ALLOWS THIS HOST TO CONNECT TO THE NET.
C4TL-H=BACKSACE FOR TEXT FNTRIES:

**** ****** MAIN MENU *********
WRITE RECEIVED FILTS TO DISK NO:
DEFAULT DRIVE(A) = 1
DISK DRIVE A = 2
DISK DRIVE P = 3

ENTER DRIVE NUMBER==>

The user can enter the drive number he wishes

L'thcut affecting the program, sinze no data is going to be

transfered to the MDS diskettes. After typing i2 one of the

three numbers ( 1,2 or 3) ancther set of prompts appears:

ETHERNET FRAME DATA BLOCK SIZE:
SELECT 128 FOR ALL FILE OPERATIONS
AND VAX COMMUNICATIONS.

129 BYTES = 1
256 BYTES = 2
512 BYTES = 3

1024 BYTES = 4:
1500 BYTES = 5

ENTER SELECTION==>
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Here also any selection will not affect the program
since the frame size is fixed to 1530 bytes when the virtual
terminal mode (hr. 3) is selected in the 2ext set of

prompts:

OPERATING MODES:

.ECEIVE WAIT LOOP = 1
TRANSMIT FILE OR MESSAIE = 2
VITUAL TERMIAL OF VAX 3
VAX COMMAND MODE = 4
DISCONNECT FRCM NET = 5

ETER SELECTION==>

Now the "VIRTUAL TERMINAL OF VAX" (nr. 3) lult be

After this, a "V>i appears and the user is ready to
type his own commands. They should be the usual VMS
commands, preceded by the characteristic numbe- f the user,
selected when the "Usermult" program was executed.

Example: V>ldir <CR> (for the user nr 1)

or V>3show time <CR> (for the user nr 3)

When the answer to the command appeirs on the
screen, a new command can be type in a.efter th_ "V>" __

If the user wants to finish his session, he can type
a "o" <CR> and the sets of selection prompts a.pear again.
If he wants to logout of the VAX/VMS multipltxing system he
should -ype "LO" and the "Usermult" corresponding to him
will exit. From then on, this user cannot enter the
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multiplexing system except if he runs again the "Usermult"

program from a VM~S terminal.
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APPENDIX E

C AUTHORS: MAAJOR ANTONIOS SAKELLAROPOULOS

C HELLENIC AIR FORCE
C

* C LIEUTENANJT IOA'4NTS KIDONTEPS
C HELLENIC 'JAVY

* C
C THESIS ADVISOR: PROF. U'JO 'ODPES
C
C NAVAL POSTGRADUATE SC40OOLP DECE4@ER 1983
C
C
C This aroqrsl, oerforis the ,ultiolexing of Ethernet Interface
C among~ VAX users. It shoulc run in conjuction with Proaram
C "Usermult". Detailed description of both programs can be found
C in the thesis of the authors, under the title "Multiplexing
C the Ethernet Interface Among VAX users".
C
C
C

program ether'nult -

c variaoles' declaration

implicit intecer*LJ(a-z)
integer*2 iosb(2),c,condi tion
inteqer*4 niehan, sys~aiowr sys~assiqn
include ..-dra0: [nossys.interlanlnidef.for'
include '(Siodef)'
include '(Sssdef)'
byte MRoacket(1522),%qToacket(1508),usrnum,

I dflac.7,flaq~com(8l),
2 tahle(q#4)vrowvrowflao
characteralh()' ,23,'J,5,6,7,8'9/

I mailbox*7/'usrmail'/,
2 msq*27/'Tnvalid user 0. M4so ignored'/,
3 msa1*27/'M~issinQ user 0. M4sq ignored'/
external dummy
common mielian/oak/'naueue(0,81 )/fl/ackflaQ/slot/n,

/indl/notvet(9)/ind2/times(Q)/fi lunit/unitnr

c Initializatioms

c= 0

uni tnr=0
do i=1,9

do :,
table(i , I=

enddo
do 1=1#81

mqueue Cip, ) :0
emddo
notyot (1)z0

enddo
m-- II
do i = 1,q

t i -es i) m
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C Associate the common event flan cluster NET
status = SsSasCefc(%va1(o'Jinet',,)
if (.not.status) call lib~stoo(%va)(status))

C Initialize comm'on event flerS 46'4 to 84 to zero
V do i~bUF84

status 2sys~ciref(%val(i))
if (.not.status) call lib~stoo(%val(status))

end do

C Assign a channel to '11A0
istat~svs~assion('NIA06 ,nichan,,)
if(.not.istat) tyoe *, Assign error!#

C Start up and qo on line:
istat: syssoiow(,Xval(nichan)f
I %val(ioSi-setmode or1. ioSmi-startup),
2 io brs ,o
if(.not.istat) tvoe *,' Istat start uo error!'
if(iosb(I).lt.0) tvoe ~,Start up errorP

c Initial settimq of the receive-mode:
call recU4Roacket) IReceive the command with the user number.

10 i = I
conlition =
*do while ((condition.eo3.0).and.(i.le.9).and.(inueue(i,7).ne.0))

usrnum = mqueue(i,lq)
usrmv-- =usrnum 4 £8 ! "Convert" to decimal.

c Check the user numberZ
i' (usrnum.eq.O) then ! Invalid user number.

call messaae(msg,lloueue(i,15),moueue(i,t6))
do 1 ,131

moueue(i,j) z0 Clear this slot.
*nddo
call arrueue IFill up the emptied slot.
go to 10

else if (usrnum.qt.9) then Missino user number.
call vessaoe(msit,mo~ueue(i,15),moueue(i,18))
do j = 1*81

moueue(irj) :0
enddo
call arrQueue
go to 10

end i f

call search(usrnumptable,c,rowflaorow)
if (table(row,2).eo3.1) then ! Reolv file for Previous command

! of this user hasn't been sent yet.
i z f + 1 1 serve next user.

else
condition z I

c Extract the command and out it in a buffer:
do j=1,8l

com(j)zmaueue(i,j) ! Load the Ouffer with the command.
mauue(i,i)z0 ! Zero the command buffer.

enddo
call arroueue
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C Write the commiand to the tjser"s mai lbow
Call 1jlstioutio(comeusrufm,dflaa,table,msa,c)

if 03lae..)o to 11 No suci user number finally.I. en-I if
endlo

c Send the com"mand to the user
call ewoort (c,table,'-qo4,cKet)

c Checkc the status of the users and uodate user table and number
e of current users, if neccesary.

Call status4-cheCk(c,table)

qo to 10

P20 end

subroutine SEND'MSG(outfi le~ans,usernu!,4Roackcet,c,table)
C
C ACTUAL SENDING OF MEFSSAGE.
C mAIT FOR ACKNO4LEOGE.
C IF. NOT ACKNO.VLED;E IN 5 SEC, RETPANS'41T.
C IF NOT ACKAIOALEDGE IN 10 SEC, TRANSM'ISSION.

ji'olicit inteqer*S*(a-z)
intecler*2 iosb(2),enafil,nchars,last /0/,c
integer*4 nic'han, sysSqiowp sys~assign
inclule '4-1ra0: (ncssvs.interlanlnidef.for'
include '(fiodef)'
include '~se)
byte Temnobuff(80),ans(2),usernum,P4Roacket(1522)
byte SToackcet(150R),SRoackcet(1522),row,
I tableC9,4) ,rowflaQ
character outfj14-*q,del*b/'$ del '/,vers*2/0;*I/,
I delfilehl?,
2 aoa9/1 2,16 ~,5 6.69 8,91
commion nichan/fl /eckfl so/indi/notyet (g./ind2/times(Q),
I /filunit/unjtnr

delfile=,1el//outfile//vers

C Assign destination address:
SToaclet(l)z'02'x
SToacicet (2)=' 07' x
Sroacket(3)='01'x
SToacket C 4) :'Oei'
SToackIe t(5)=ans( 1)
SToacket (6)=ans( 2)
SToacket C7)z'00' x
STOaClcet(8):'00'x

endf i 1 20
20 do i:Qo!5J1
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S roacIe t () =' 00' w
endio

do while(l.le.14125)!store no mlore than 1900 characters in STnackret -

read(tivmes(unit),2l,e1'*0) nchars,(Temobuff(i )pil,80)
21 forma.t(a,3Oa1) !count the nr of characters in the line
22 do mil.ncnars

STnacket (1 )Teeyotuff ('i)

eneido
SToaeket(i1:OOE% carriage return at end of line
ST~acket(j+l)=:0A'x ! line feed
11+ 2

enddo

28 call tranceive(SToacket) 1send the Packet
status~sys~vwaitfr(%vaf(2))
if (.not.status) call ljh~stoo(%val(status))

C Check if an acknowledoe was sent
if (Vl~oacket(18).ea. FF'x).or.(aclcflaq.eo3.ssS34wasset)) then

status~svs~clref(%val(2))
if (.not.status) call lib~stoo(%val(status))
jf(endifil.ne.-1) GO TO 50 Send only one frame of this file.
go to 4*7

end if

SToacketC8)=:OF'x ! For last Packet recognition fro'n mDS.
endfilz-1 ! Flag~ raiseli at end-of-file.
ao0 to 28 ! Transm'it the contents of the last Packet.

'*7 status:! ibSsoawn(del #i le)
if (.mot.status) cqll ljb~stoo(Xval(status))
status = svsSclref(%val(63+usernum))
if (.not.status) call lib~stoo(%val(status))

call seerch(usernunptableoctrowflaq,row)
if (rowflaq.eo.l) then

taole(row,2) = 0 ! User free to enter distribution if needs so.
end if

s0 if(endfil.ne.-I) then
motyet(userum) =

else
motvet(usermuY) = 0

end i f
return
end

C ccccccc cc ccCCCCC CCC CCCCC CCCCCCCC CC CCCCC CCCC CCCCCCCCCCCCCcccccccccccccccccc

subroutine r rancsi veC Toack)
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i'O c titi r4 a z

inteaer*2 ioso(2)
inteaer*14 ca
include '4,raO:nossys.interlanlnidef.for'
includue ' (Sioilef),
include '(isslef)'
byte ToacK(15'3)
Ccrn 'om nichan

c Load transmit data andI send:
jstat~sys~aiowC,%val(niichan),

I2Vl( ts isoal ,~a 1O),,

if(iosb(1).lt.0) call 1 ib3stoo(Ytval (iosn)(M)

if(iosb(2).ne.O) call libistoo(%/val(iosb,-(2)))

ret urn

end

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

subroutine distributi on(com,usernimodfl ao,table,msc3,c)

c This routine searchies the user infor-nation table to find out
c whether a aiven number evists as a valil user number. If it is so

C it outs the ressape into a mnailmox that is indexed with the numoer
c of the user to whom th~e rs(3 was addressed.

c If the iven number A:s not a valid user number, the message is
C inord.In hiscae te dflao" is returned wihvalue "1".

impolicit inteoer*S(a-z)
include '-ra:[ossys.interlanlnidef.for'
include '(Siodef)'
include '(Sssdef)
byte dfl ao,com(81) ,tahle(

9 ,4) ,usernum, row,
I rowflaq
character aloha(q)/'1,2','3','q','5,v6','7 9 ,08, 19'/,

I mailtb.ox*7/'usrmaiP/,si*27

character outfile*Q,out*14/'reol'/,fil*/'.dat'/
integer*2 c,chamnel(q)

call serhuenmtoecrwlqrw
IF ((rowflao.ea.1).and.(table(row,2).eo.1)) them ! User numoer exists

*c im user table and he has answer in Process.-
ret urn

ELSE

is
df Ilag = 0
outfilecout//aloha(usermum)//fiI

c Cheek if the user number exists in the user info table:
ifc.at.0) then

do whil1e (( i * e *c).*and *(table Ci p ).*ne *usermum))

end do 119



i f ( i or c t mav, Thp ns:3 i s vidressed t o an uri -.ent ifjieo user
6 status sysipeajef(%val(72s#usernuim),usr) !Check if thve

corresnonlinq flaq is set
if (.not.status) call lin~stoa(%val(StatiuS))
if (sta s.ne.ssS+-wasset) then !Not a valid user finally.

-iflIao =1
callI messaoe(ms4,coiT(l5),co-n(1b))
pet u rn

else IValiI user,. uodate user table
C C tI'

table(c,l) =usernu
table(c,2) =I !This usqar has oassed throug4h distribution
table~c,3) =com(15) Associate add~resses

end i f
else !This user already is authorized to use the sy-tem.

taole(row,.2) 1= InTdicate oass throuch distribution.
table(row,3) = com(15) !Associate addresses.
taole(row,a*) = comdlb)

endl i t
elIs e

go to b
end i f

c ***********k**************k********

c create mailbox and assion a channel to it:
statussyskrembx(channe(userun) .... mailbox//alnha(usernu-m))
if (.not.status) then

tyoe *,'Prror in cpeatino user 7ailbox'
call lib~stoo(7.val(status))

endi f

c Orite the command to user -nailbox
statusss$iow(,val(channel(useru)),%val(io.4.ltds),....

if (.not.status) then
tyoe *,'error in writina user"s mnailbox'
call lihistoo(%val(status))

endi f
ENIID I F

return
end

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Subroutine exoort(crtabletA~Roacket)

c This routine finds out which user has oriority to send his
C reoly to N11010 controller and sends one frame (1500 bytes) of
c it. Then oroceeds to the next ready answ~er, sends one frame and
c so on, until all users with ready answer have send one frame.

imol icit i nteoser*14(a-z)
incluie' Ase
inteaer*2 c~i12



byte*3.r(),b (, ),se'jAockt(9)
character l,( 9 /l,2''',9,b,7 *SSl

if Cc.ecq.O) return

do i lc
usernum =taole(io1)
outf1 1. = out//aloha(usernum)//fi 1

do whi le(outfi I.(5:5).rne.alcha(m))
m = m +1

end do
uni tr =
status =syseadef(val(63+usernum),usr)
if (.not.status) call lib~stoo(%va1(status))
if ((status.ea.ss$4wasset).and.(notyet(usernum).ea.O)) then

ooen (unit t i"es (unitnr) ,f ile~outf ile, st at us=old )
end i f
if (status.ea.ss$-wasset) then ! There is an answer.

addr(1) =table(i,3) ! Form the address of
addr(2) = table~i,4S) ! the current user.
outfile 2out//aloha(usernu-m)//fil
call send'nso(outfi le,arldir,usernum,.mRoacket,c,table)

end i f
end do

ret ur
end

CCCCCCCCCCCCCC^CCCCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtcccccccccccccc

subroutin~e messaa!(,'sq,at,a2)

character*27 ' !
byte aI,a2pToackc(15O9)

Toacklc() = 102'x
Toack(?) = '07 'x
Toaclc(3) = 1O1'x
Toacicl) z 100'x
roaclc(5) = al
Toack(b) = a2
Toaclc(7) = 0'
Toaclc(S) = 'OF'x

do i=1,27
ToackI CIc)=ic ha C 19g(i: i) )
k~c4 I

enddo
Toackc(Ic 41 3: D E

Toack (kc 2): f)A '
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V ToackI (k+3 ;?0 1 x 0

call tranceive(Toack) send mns~ afvi receive acknowlpqe

ret urn~
end

CCCCCCCCCCCCCocccccCCCCCCCCCCCCCr-cccccccc(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

subroutine xmir fToack,"Poacket)

c This subroutine transmiits an alreadyv ior"ed oaccet

imol icit inteqer*iJ(a-z)
inteaer*2 ioso(2)
inteaer*4~ michan
include '*dra0: nosvsy.interlanlnidef.for'
include (Siodef)
byte roac'd 1503) ,kMRoacket(C1522)
conon michan/oakc/moueue(9#81)

Toack(t):'02Ex
Toaclc(2): '07' x
Toack(3)='Ol'x
Toacc(4)=mRoaclcet (t
Toaci(5)=MRoacket (15)
Toack(b):MRoaccet (16)
Toack(7)=:00'x
Toac Ic C):'FF' x
Toac Ic(9 )=I600x

c Loazl transmit data and send:
istatzsysSqliow(,%vaI~nichan),%va(io4-lItds),
I ioso ...Toackc,%val (1508)...

if (iosb~l).lt.0) the,
tyoe *,' Ether xmwit error!!'
Cal 1 1ibSstoo(%val Ciosb(I)))

else if(ioso(2).ne.0) then
LI tyoe *,' Controller xmit error!!'

call lib~stooC'%val(iosb(2)))
elIs e

i1 dummy
endi I

ret urn
end

CCCCCCCCCCCCCr cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Subroutine Ium,~y(.vPoacket)
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c This is the routine in ahiC'm Con'tr,) of the orooram is t-jnsferred
C whn a -ressaoe arrives at the NIt1010 board aml an AST occurs.

imoI icit inteaer*4(a-z)
i nc 1 uie '(Si ole f),
include '(Tssdef)'
byte %Ra~e(5)Toc(5')cm~l
common/oak/7loueue(,$l1)/fl/ackf lao/slot/n

if (MRoackcet(l8).eo.'FF'x) then Acknowledge oacket received.
call- rec(MR03cket) ! eset the receive mode.
ackfla.i:svsisetef(%val(2)) !Set thp acknowledae flao.
if(.not.ackflaq) call lib$stoo(".val(ackflaq))

else ! Command oacket received.
call xmit(Toack,'iRoacker) !Send acknowledge to IDS.

c Extract the command from the received oacket
i =19
do while (MRpackpt(i ).ne.jchar('''))

enijdo
c:1
do jzl'i

con.Ck):=Roacket ( )

enddo
call arroueue Arrance the command aueue.
call formoueue(com) 1Put the command at the first

±emory slot of the oueue.
call rec(MRoacket) 1Reset the receive mode.

end ff
ret urn
end

C CCCCCCC CCC CCCCCCCCCCCCCCCC CCCC CCCCCCCCCCCCCCCC CCCCCCCCCCCCC CCCCCCCCCCCCCC

suoroutine rec(MRoacket)

c This subroutine receives a oacket from NIDS. This oacket can be

c either a command oacket (19th byte = 00) or an acknowledge oacket
c (18th oye FF). Ahen it is called* it sets uo the NI101O receive
c mode and exits. Thenp as soon as a oacket arrives at the NI101O it
c interruots the current flovi of th~e orooram (AST is "triggerea") ana
c calls the AST subroutine DLJW4MY.

imol ici t inteier*LI(a-z)
inteoer*2 iosb(2)
inteaer*4 nichan
include '1dra0 (nosss.interlanlnidef.for1

byte M~oac ket (1522), Toack(C 5OR)
comno-n nichan/Dik/maueue(9,8l)
external dummy
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status~svs~clref(,val(2))
if (.,Iot.status) call li0.fstoo(%Val(status))

c tyoe k,'Readv to reev ... nca

I iosb,1ummiv,'Poacket,mRnacket,%val (1522),..,.

if (ioso(t).lt.0) tmef
tyoe *,g Ether error in receotion of msq in VAX/V'AS!!
call 1ibistoo(%vaI (iosb(l )))

else if (iosb(2).me.0) them
tvoe *,' Rcv error in VAX/VMiS Ethernet controller WV

endif call lib$stoO(%val(ioSh(2)))

ret urn
end

cccccccccccccocccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

subroutine formaueue(com)

c This subroutine outs the new comm~rand into the first emoty slot
c of the comnmand oueue.

jiOl icit inteaer*LI(a-z)
.byte com(81),MAPoacket(1522)
commi~o/oak/iiueue(,8l)/slot/n

do 1:1,81
maoueue(n,j):coim(j) ! Fill uo the first emoty Slot of the Oueue.

enddo
ret urn
end

Coccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

subroutine arroueue

imol icit inteqer*LJ(a-z)
commlon/oak /mtueue (9,81)/slot /n

c Arrange the aueue:

do while (i.le.9 )
if ((mcueue(,7) .eo.0) .and. ('I'ueue( (m+ ) p7) .ea. 1)) then

do i = 1,81

mnqueue((r,'Il),i) = 0
enddo

end if
vt~ +1

end~o

c Locate the first e'woev slot in the iueue
nI 10
do 1:9,1,-i

if (noueue( i ,7) .ei.0) then
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n~n- 1
eni i f

if(n.pa.10) tvoe O,**fueue is full. Co-rmand nCt aueuel j *

ret urn
end

cCcccccccccccccccccccccccc cpCCCCCCCCCCCCCCCCCCCCCCCCCcCcccccCCC CCCccccccccc

Subrout ine status4-cheClc(c,tabl e)

c This routine reads the flas of current users to check if -they
c are still in the system. If a flao was found reset, that means the
c corresoondini user has locaed out. Then the user table and number
c of users in the system (c) are uodatel. The user table is then
c rea r ra noeed.

imolicit integer*'4(a-z)
inteqer*2 channe, ic.,k
byte table (9, L) ,user
include Cisslef)'
include '(.iodef)

c h a ne 0
k

if (k.qt.0) then
do i = 1,k

user =table(ipl)
c Check whether this user is still in the system:

status =svs~readef(%val(72tuser),usr)
if (.not.status) call lib~stoo(%val(status))
if (status.ne.ss~e-wasset) then ! This user has logoed out.

chanae I At least one chancqe has occured.
cc-lC
taole(io1) S0

end i f
end do
f Cc hanqe .eq. 1) Call arranae (k,t ao 1e)

end if

ret urn
end

CCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCZ^CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Subroutine arrance~k, taole)

c This routine rearrancs the user table after at least one user has
c left the system, so that there are no emoty lines between full ones.

integer*2 m"tio'k'
byte tabl e(9,I) ,temo(0 ,4)

ml

do ihile(i.le.k)
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i f (table(i,l).me.)) tbon
zo

te -no Or, i t tao Ie~ij
t aoIe i~i 0

end co--

i 1+

else m4

ej i 
en ifo-

do

end do

ret urn
end

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

subroutine search(usernumttabletcorowfl ag,row)

c This routime searches the user table to find a specific usernum
c whizch is given. If it fimjg it there it returns the "rowflag" with
c value 1, and the "row" of the table in wmich this usernum was found.
c If the usernun was not found there, the rowflao is returned with,
c value 0.

inteaerft2 coi
byte usernur, row, rowf lao,

I table(9,))

rowfla4, 0
row

do while((i .le.c).and.(jsernum.me.table(i,1)))
i l

end do
if(i.le.c) then

r o,4 table(i,l)
row f Iaq I

end i f

return
end
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APPENDIX F-
C
C AUTHOQS: MIAJOR ANTONI!2S SAKELLAROPOULOS
C HELLENIC AIR FORCE
C
C LIEUTENANT IOANNIS KIDO0NIEFS

*C HELLENIC vAVY
C
C THESIS ADVISOR: PROF. U'11 KOORES
C
C NAVAL POSTGRADUATE SCHOOL, DECE48ER 1983
C

* C
C This oroorai should run toqether with oroqram "ETHERMULT" in order
C -to achieve the Ethernet Interface nultiolexing among VAX users.
C Detailed descriotion of the orooran" is found in the thesis of the
C authors under the same title.
C
C

program user-nult

ifmplicit integer*L5(a-z)
integer*2 channel(9),iosb(2),endfil,doneflaq,

1 load
byte com(81 I ans(2) ,usernum
includje '-dra:fossys.interlanlnidef.for'
include '(Siodef)'
character mail*7/'usrmail'/,
2 aloha(9)/l ','2', @36,04,0J ,5@, 'b' ,@718' * 9/
commonm nichan

call authorize(usernumnoload) ! Get the usernum.
if (load.ea.1) go to 101 1 System" cannot acceot new users.

c create a user mailbow anti assign a channel to it:
10 statusmsys~cremox(,channel(usernum),,,mail//lh(uerun))

ff(.not-status) them
tyoe *, error in user mailbox creation'
call liblstoo(%val(status))

endi f
c read the vailbox

st at uszsys~liow (,%val (channel (usernum)),%val( loSi-readlblk),,
I %ref(com),Zval (81),,,,)
if (.not.status) then

tyoe *, read-uSer-mailbox error'
call liblstoo(%val(status))

endi f

c Associate comon event flag cluster 92 with the name "NET":
statuszsys~ascefc(%val(bJ),nmet',,)
if (.not.status) call libSstoo (%val(status))

callI feedf ilIe(com)
call snawn(usernuff)
status zsvsSsetef(%val(63+usermum))
if (.not.status) call lih~jsto(Vvnl(sttus))
00 to 1
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101 end

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCccc

subroutine authorize(usernumload)

c This subroutine checks the common event flags 73 to 81 to

c determine what user nuvbers are available for a new user. Then
c it interacts with the user and acceots or rejects an entered
C user number. If it acCeotso the orooer common event flag is set.
c If there are no available user numbers it returns the variable

C "load" with value "I".

imol ici t inteoer*(a-z)
intecer*2 loadicond,

I ioso(2)
intener* flaqarrav(9)jJ

byte usernum
include I(Siodef)'
include '(Ssde)'

include '.draO:(nossys.intertanlnidef.for'

external abort
common/cl/cancel

c Assign a channel to terminal :

status = svsSassign('tt:',termchan,,)
if (.not.status) call libSstoo(%val(status))

c Start uo and go on line :

status = sys5aiow(pval(termchan)p
I val(ioS4setmode.or.ioSm.startuo),
2 iosb,P, ,, p op)

if (.not.status) call lib$stoo(%val(status))

c Initializations :
do j=t,9

flaqarray(j) = 0
end do

counter = 0

cancel = 0
load = 0

cond = 0

j :
c Associate common event flag cluster 92 under the name "NET" :

status = svs$ascefc(%val(bq),'net',,)

if (.not.status) call libSstoo(%val(status))

c Check if flag #84 is set (system occuoied).
01 status = sysSreadef(%val(84),state)

if (.not.status) call libSstoo(%val(status))

IF (status.eQ.ssS'wasset) then ! System occuoied.
if (cond.eg.0) then

tyoe *W Please wait, system occuoied'

cond = I

go to 01
else

o to 01 128
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end if
ELSE ! System availaole.

status = sysSsetef(%val(P4,'et',p) ! Set flag 184
if (.not.status) call libistoo(%val(status))

C Check what event flans from 73 to 81 are set and out the remaininq
C ones in flagarray buffer :

do i=I,q
status = svs$readef(%val(72+i),usr)
if (.not.status) call lib~stoo(%val(status))
if (status.ne.ss$'-wasset) then I This user number is available

flagarray(j) i
j = i 4!

end if
end do

j = j-1
if (j.e .0) then

tyoe *,'System full!! No new users at the moment.'
load 2 1
return

else
9 tyoe W You may choose one of the following'

tvoe ,' availaole user numbers.'
do i = I,j

write(b,04)flagarray(i)
end do

end if
0l forvat(i4)

C Set the timer for 10 seconds :
call sysSbintim('O ::lO.O',systime) ! Convert 10 sec. to sys fnt.
call svs$setimr(,svstime,abort,) I Start the timer.ahen

c Get the new user numoer :
tvoe *,' You have 10 sec to enter the user number '

c Read the user"s number :
Status = sysSaiow(,Vval(termchan),4val(ioSreaolblk),

iosb,,,usernumval (1),,,,)
if (.not.status) call libSstoo(%val(status))
usernum z usernum - 48

c Cancel the timer :
call sys$cantim(,)

C Check if the new user number is acceotable :
i z I
do while((i.le.j).and.(flaqarrav('i).ne.usernum))

i z i+1
end do
if ((i.eogjtl).and.(counter.ea.0)) Then ! 4rong number entered.

Counter = Counter + 1
tyoc *e' You have entered an illeaal user number!l'
qo to

else if ((i.eo.Jtt).and.(counter.eo.1)) then
cancel = 1
call abort

else ! Valid user lumber . Set the orooer flao.
status = sysSsetef(%val(72+usernuu),'net',,)
if (.not.status) call 1ibSqtoo(%val(status))
status = svs$clref(Zval( )) I Reset flaq 91.
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if (.not.status) call lib~stoo(%val(status))
e nj i f
tvoe *,' User mu-noer acceo're,

END [ F
ret urn
end

ClICCCCCCCCCCCCICCC~ccccccccccccccccccccccccccccccccccccccccccccccccccccccc

SUBROUTINE abort

comimon/c I/cancel

c Associate common event flag cluster 92 wvith the name "NET":
status:= svsSascefc(Vval(b4),'net',,)
if (.not.status) call lib~stoo(Vval(status))

c Clear flaQ #0L4 :
status = sys~clrefU/.val(8I))
if (.not.status) call lib~stoo(Xval(status))

if (cancel'.eo.1) then

15 format( Second time illeqal user number. Proqram aborted!)

end if
16 format( Time has exoired. Restart the orogram.')

callI exit

end

CCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCC-ICCCCCCC' CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

SUBROUTINE feedfile(con)

character*23 msgl/'Received successfuly.'/
imte~er*2 iosb(2),first
inte~er*l nicham, svsiojiow, sys~assign
include '44,ra0: [nossys.interlamnjridef.for'
include ( Si o de f) '
byte RGoscket (1522) ,TGoacket (l5O) ,ans(2) ,com(81)

i =20
do w'hile (comMi.ne.ichar(''))

end do
ocem (unit:1,fi le='mail .com' ,status:'olJ')

write(6,l1) comC j 120, i-I)
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I1I for."at(' ,'i~al)
close (unittz)

j ret urn~
end

* cccccccccccccccccccccccccccccccI-cccccccccccccccccccccccccccccccccccccc

subroutine soawn(usermur)

c This oroaraim soawns a suborocess for executina CLI commands.
c The commands that are goino to be executed are contained in
c the file '4ail.com' wtmivi is the inout of the run time routine

U C Lib~soawn. The results of the execut ion are written in a file
*c called PReola.dat'.

imolicit integer*I(a-z)
character file*15 /'mail.com"/resc4.null*2
byte esc4-null4.num(2) /'Ib'x'x/pusernum
inteoer*2 filetilen /8/,dflaq
equivalence (escl-mull,esc-null4-num)
external ssS*-notran
character outfile*9,strin~i*4i,out*Ireol'/,fil*4I/'.dat'/,

character*15 f ilIedit
equivalence (fi ledit,strina(7:2O))

last = 0
out filezout//aloha(usernum)//fiI

df 1aq=0
do whi le(status.ne.%lOc(ss$4-notran))

Ienddo sau~ylrinfl~~ie-e)fl+Infls,,

if (file(I:2).ea. esce-null) then
file(1:file'ilen) = fi le(5:fi ici-len)
file4-len = file$-len - I

endi I

ooen( unitzt,file='nail .com'.status='old')
read( I 6,end=7) stri no

8 forfflat(a)
7 close(unit=I)

if((strinq(2:5).eo.e-1it ').or.(strino(2:5).eo.'EDIT' )) then
status= l35soawn('I edit'//fileditt,outfile) --

if(.not.status) call libSstoo(%val(status))
oo to9

end if
c Check for a loaout command.If so~resot user"s flag

if ((strinat2:3).eq.'L0 ).or.(strino(2:3).eq.'l')) then
status z syseclrefCval( 72#usernum))
if (.not.status) call libSstoo(%.val(status))
last

end if
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statujszlib3soawn(,file(1:file-le n),out file)
if (.not.status) call liibstoo(%val(status))

9 tyoe 10
10 f or' at( co-mmand Jone)

Iif (last.eo3.1) call exi t The last coffirand was lociout.
return

11 end

k
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SOFTWARE PROTOCOL IN RDS USING ETHERNET LAN

The following programs, developed by Mark Stotzer
[Ref. 21, provide the means of accessing th- Ethernet via

the N13010 Ethernet Communications Controller. The same

programs work in both MDS's presently available in NPS

Spanagel Hall, rooms 523 and 525.

Two modifications were introduced in these programs in

order to improve the efficiency and speed of VAX-MDS commu-

nication:

1. In the subroutine "Sendmsg" was added a new assigne-

ment, namely "TXBUFF(8) = 0" in two places in order to

denote that the frame that is sent is a command and not an

acknowlege. This was necessary to be done since, with the

previous set up, the NDS was transmitting an acknowledge

frame with the type field (bytes 8 and 9) of a command

frame. So when the VAX was receiving an acknowlege, it was

interpreted as a command frame causing communication prob-

lems.

2. In the subroutine "Conmsg" was done a transposition

of the call statements to the subroutines "Emptbuf" and

"Trmsg". This way when the HDS receives a frame it sends

fi-js the acknowlege frame to VAX and after that dumps it to

console resulting in much faster exchange o f frames

between RDS and VAX.
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ETHERNET:/*MAIN MODULE-APPLICATION LAYER-ISO LEVEL 7*/

PROCEDURE OPTICNS (MAIN);

DECLARE
/* LOCAL VARIABLES */
COUNT7 FIXED BINARY(7),
COUNT7A FIXED EINARYT7),
COUNT7? FIXED BINARY(?),
COUNT7C FIXED BINARY(7),
DSKNO CHARACTER.1),
FRAMD CHARACTER(l),
SELECT CHARACTER J),
/* GLOBAL VARIABLES */
REC7IL FIXED BINARY(7) EXTERNAL,
FRSIZE FIXED BINARY'15) EXTERNAL,
VTERM FIXED BINARY(7) EXTERNAL,
TRMODE FIXED BINARY(7) EXTERNAL,
/* GLOBAL DATA STRUCTURES */
TXBUFF(1508) FIXED mINARY(7) EXTERNAL,
RXBUFF(1522) FIXED BINARY(7) EXTERNAL,
TXTBUF (128) FIXED SINARY!7) EXTERNAL,
I RXFCB EXTERNAL,
2 DISK FIXED BINARY(7),
2 FNAME CEARACTE£B8),

FTYPE CHARACTER(3),
2 RFCB(24) FIXED BINARY(?).

1 TXFCB EXTERNAL,
2 DISK FIXED BINARY(7),
2 FNAME CHARACTER(8),
2 FTYPE CHARACTER(T),
2 TFCB(24) FIXED BINARY(7),

/* EXTERNAL MODULES */
INIT ENTRY,
SENDATA ENTRY,
RECEIVE ENTRY;

/*LAST REVISION: 09/15/8"-0900 ORIGINAL PROGRAM:07/29/83 */
/*AUTHOR: CAPT. MARK D. STOTZZR-USMC-AEGIS 1ROUP */
/*THESIS ADVISOR: PROFESSOR UNO R. KODRES-COMP. SCIENCE */

PUT SKIP LIST('*** ** * ***** ** **** ***');
PUT SKIP LIST('ETHERNET COMMUNICATION PROGRAM-VERSION 5.0');
PUT SKIP LIST'ALLOWS THIS HOST TO CONNECT TO THE MET.');
PUT SKIP LIST('CNTL-E=BACKSFACE FOR TEXT ENTRIES:');
PUT SKIP LIST('******************************************');
PUT SKIP"2);
RECFIL=47;
COUNTT-1;
DO WHILE (COUNT7=1);

COUNT7A=1;
DO WEILE(COUNT7A-1);

PUT SKIPS2);
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P TJT SKIP LIST .' ****~ vAIN MENU
PUT SKIP LIST(';,RITE RECEIVED FILES TO DiSK NO:'
PUT SKIP LIST "DEFAULT DRIVi(A = );
PUT SKIP LIST ( "ISK DRIVE A = 2";
PUT SKIP LIST,'DISK DRIVE 3 -%;
PUT SKIP LIST (
PUT SKIP LIST('ENTER DRIVE NUM2R==>');
GET LIST, DSiXNO);
PUT SKIP(2);
IF DSK'JO='I" THEN

DO;
RlFC3..DISK=x ;
CcUNTA=2;

END;
ELSE
IF DSKNO='2' THEN

DO;
RXFCB.DISK=l;
COUNT7A=2;

END;
ELSE
IF DSKNO='3' THEN

DO;
RXFC3 .DISK=2;
COUNT7A=2;

END;
ELSE

PUT SKIP LIST (INVALID DRIVE NUt4BER-REENTER:');
END;/*DC LOOP*/
COUNT7=I1;
DO WHILE (COUNT7B=);

PUT SKIP LIST('ETRERNET FRAME DATA BLOCK SIZE:');
PUT SKIP LIST('SELECT 128 FOR ALL FILE OPERATIONS');
PUT SKIP LIST('AND VAX COMMUNICATIONS.",;
PUT SKIP LIST(' 128 BYTES = I');
PUT SKIP LIST(" 255 BYTES = 2');
PUT SKIP LIST-% 512 BYTES = 3');
PUT SKIP LIST(' 1024 BYTES = 4');
PUT SKIP LIST(' 1520 BYTES = 5');
PUT SK IP LIST!~
PUT SKIP LIST('ENTER SELECTION==>');
GET LIST (FRAMD);
PUT SKIP(2);
IF FRAMD='l' THEN

DO;
FRSIZE=128;
COUNT7B=2;

END;
ELSE
IF F3AMD='2' TEEN

DO;
FRSIZE=256;
COUNT7B=2;

END;
ELSE



IF FRAMD='3" THEN
DO;
FRSIZE=12;
COUNT7B=2;

END;
ELSE

IF FRAMD='4' THEN
DO;

FRSIZE=1024;
COUNT7B=2;

END;
ELSE
IF FRAMD='5' THEN

DO;
FRSIZE=1500;
COUNT7B=2;

END;
ELSE

PUT SKIP LIST('INCORRECT CHOICE-REENTER:');
END;/* DO LOOP */
VTER",=O;
TRMODE=O;
CALL INIT;
PUT SKIP LIST('OPERATING MODES:');
PUT SKIP LIST ('****************=======*===');
PUT SKIP LISTI'RECEIVE WAIT LOOP =

-PUT SKIP LIST('TRANSMIT FILE CR MESSAGE= 2');
PUT SKIP LIST('VIRTUAL TERMINAL OF VAX = 3');
PUT SKIP LIST"''VAX COMMAND MODE = 4
PUT SKIP LIST('DISCONNECT FROM NET = 5');
PUT SKIP LIST("=**************************"**="*""=*"');
PUT SKIP LIST 'ENTER SELECTION ==');
'IT LIST(SELECT);

PUT SKIP(2);
IF SELEmT='l' TEEN

DO;
TXBUF-(1)=Z;
TXBUFF :2 )=7;
TX3UFF(3) =I;
PUT SKIP LIST('IN RECEIVE WAIT LOOP-TO RETURN TO');
PUT SKIP LIST('1'AIN MENU: ENTER <CR> ==>');
PUT SKIP LIST( "*********** * *****");
PUT SKIP(2);
CALL RECEIVE;

END;
ELSE
IT SELECT='2' THEN

CALL TRANS2
ELSE
IT SELECT='3' THEN

DO;
VTERM=1;

FRSIZE=15Z;
PUT SKIP LIST('******* VAX TERMINAL MODE *****');
PUT SKIP(1i);
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PUT SKIP LIST('VAX TERMINAL SERVICE:');
PUT SKIP LIST('ZATA BLOCK SIZE ?EE FRAME=');
PUT LIST FRSIZE';
PUT SKIP LIST(" "-;
PUT SKIP LIST('TERMINAL ENTRY BY LINE OF TEXT);
PUT SKI? LISTJ'BEGIN AFTER I;ITIAL V PROMPT: 7) ';
PUT SKIP LIST('ENTER: TEXT LINE<CR>);
PUT SKIP LIST('PROMPT "iILL AUTOMATICALLY REAPPEAR');
PUT SKIP LIST,'UON ENTRY OF THE FIRST CHARACTER'!;
PUT SKIP LIST('OF THE NEXT LINE YOU BEGIN.');
PUT SKIP LIST( --------- ------------ );
PUT SKIP LIST('TO END TERMINAL SESSION:');
PUT SKIP LIST('ENTER: . <CR> AFTER
PUT SKIP LIST( -----------------------------
PUT SKIP[I);
TX3UFF(1)=2;
TXBUFFf2)7;
TXPUFF(4)=l;

TXEUFF(5 )=7;
TXBUFF(6)=127;
TXUFF(7)=;
TXBUFF8)=O;
COUNT7C=t;
PUT SKIP LIST('V>');
DO WHILE (COUNTMC=I);

CALL SENDATA;
PUT SKIP LIST('V>');
IF VTERM=O TEEN /*END TERMINAL SESSION*/

DO;
PUT SKIP LIST('"" END TERMINAL SESSION **')
COUNT7C=2;

END;
EL SE

DO;
CALL INIT;
CALL RECEIVE;
PUT LIST("E'HEEV>':;

END;
END; /* DO LOOP */

END;
ELSE
IF SELECT='4' THEN

DC;
PUT SKIP LIST('*** VAX COMMAND INSTRUCTIONS *')
PUT SKIP LIST( -----------------------------
PUT SKIP LIST('TO DOWNLOAD A FILE FROM THE VAX:');
PUT SKIP LIST('ENTER TEE MESSAGE:');
PUT SKIP LIST('" IFNAME(VAX'.FTTPE(VAX)/XXX' .);
PUT SKIP LIST('WEERE "XXX"y"EXE" FOR NON-TEXT FILES');
PUT SKIP LIST('AND "XXX"="TXT" FOR TEXT FILES');
PUT SKIP LIST('FILE WILL THIN BE IMMEDIATELY SENT');
PUT SKIP LIST('TO THIS HOST.');
PUT SKIP LIST( -------------------------------
PUT SKIP LIST('TO UPLOAD A FILE TO THE VAX:');
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FPUyT ST I P LIST(V1.) ENTER THE mESSAGZ:2);
PUT SXIP LI ST ("' CNAME (V AX).FT YP E(VA X)/XXX' )
PUT SKIP ILIST(TO OPEN A VAX FILE BY TEE ABOVE NAMe');
PUT SKIP LISWV2 THEWV);
PUT SKIP LIST'SEND TEE FILL TO THE VAX ADDRESS USING');
PUT SKIP LIST('TAE NoaMlAL FILE SENDINV3 SZLECTICNS.');-
PU*T SKIP LIST( ------------------------------------
PUT SKIP':1);
TRvODE=1; /*SET VAX CMD M'ODI FLAG TO TRUiE*/
!'RSI ZE=128;
TX3tF 1)=2;
TXBUFF(2)=7;
TX2UFF(3)=l;
TXZUFF(4)=0;
TXBUFFC5,)=7;
TXBUF! (6 )=127;
TXBUFF -'7 %=0;
TXBUFF(9)=0;
CALL SENDATA;
CALL INIT;
RXIUFF(17) =255;
C ALL RECEIVE;

END;
ELS E
IF SEL ECT='5' THEN

COUNT7=2;
ELSEZ
PUT SKIP LIST( 'INCCRRECT OPMODE SZLZCTICN-R!ENTER: ');

END; /* DO LOOP */
PUT SKIP LISTV'DISCONNECTING FR.OM NET-RETURNING TO W^P/M.'); -

TRANS2:

PROCEDURE;

DECLARE
/* LOCAL VARIABLES *
COUNTS FIXED 2INART(7,
COUNT6A FIXED BINARYV7),
COUNT63 FIXED BINARY(7),
COIJNT6C FIXED BINARY(7),
SENDTIPE CEARACTER%'1'1
PTT? CEARACTER(1),
DENO CEARACTER(l),
/* FILE DATA ENTRY DCLS *
I FIXED,
FN CEARACTER(20),
LOWER CHARACTER; '26) STATIC INITIAL
('abcdefgbijklmnopqrstuvwxyz'),
UPPTR CHARACTER(2ZS) STATIC INITIAL
('ABCDEFGHIJK~TMNOPQRSTU V'uXYZ';,
/* GLO3AL VARIABLES *
FILTYP FIXED BINARY (7) EXTZRNAL,
YNOP FIXED BINARY (%7 EXTERNAL,
/* 1'LOBAL DATA STRUJCTURES *
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T.X3U?7'1509) FIXED mINARY 7; EXTERNAL,
1 TXFC-b EXTERNAL,
2 DISK FIXED FINARY(7),
2 F NAM Z C BA R AOT E R 8 ),p
2 FTYPE CHARACTER(3),
2 TYCE('24) FIXED BINARY'%7),

/* EXTERNAL MODULES *
SENrATA ENTRY;

COUNT6 =1;
DO WHILF(COUNT6=1);

PUT SKIP LIST('TRA'NSMISSICN OPTIONS:");
PUT SKIP LIST VS2ND A MESSAGE = I.');

'PUT SKIP LIST J'SEND A DISK FILE = 2');
PUT SKIP LIST ( *******************';

PUT SKIP LISTV!ENTER SELECTION =)
GET LIST(SENDTYPE);
PUT SKIP(2);
TXBUFF(8)=e;
IF SENDTYPE='.' THEN

rc;
TX3UF'k7)=Z;
CALL SEND&TA;
COUNT6=2;

ENDl;
.ELSE
IF SENDTYPE='2' TEEN

DO;
TX3UFE(7)=5
COUNT6A=l; -

DO WHILEk'COUNT6A=1);
PUT SKIP LIST('NATURZ OF FILE TO s;Nr:');
PUT SKIP LIST(-T:XT (ASCII) FILL 1)
PUT SKIP LIST' V MACHINE CODE (COMj FILE =2');
PUT SKIPLIT ***************)
PUT SKIP LIST('ZNT7R TYPE OF FILE CHQICS =)
GET LIST(F'TY?);
PUT SKIP(2);
IF FTYP='l' THEN

DO;
FILTYP-1;
COUNT6A-2;

END;
ELSE
IF YTYPu'2' TEN

DO;
FILTYE-2;
COUNTdA=e2;

END;
ELSE
PUT SKIP LIST(INCORRECT CPOICZ-E9NTER:V);

END;/* DO LOOP *
COUNT63-1;
DO WEILE(COUNT6E=l);

COUNT5C zj;
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DO WHILE(COUNT6C=1);
PUT SKIP LIST( 'SPECIFY FILE TO SEND:
?UT SKIP LIST ('FIE LOrCATED ON:');
PUT SE17 LIST(' DR IVE A = I,
PUT SUIP LIST(' DRIV3 B = 2');
PUT SKIP Ls('**********
PUT SKIP LIST('ENTER DRIVE NUMBER=W, ;
GT MIS(DRNC);
PUT SKI (2)9
IF DRNO='l' THEM

DO;
TXFCB. DISi=l;
COUJNTCC=2;

END;
'ELST
IF DRNO='2' THEN

D;
TXFCB .DIS7=2;
COUNT4-C=2;

ELSE
PUT SKIP LIST('INVALID rRIV3-RBLNTER:-);

END;/* DO LOOP */ .
Pr7T SKIP LIST( ENTERi:"FILENAME.FILETYPE"==>');
GET LIST(FN);
PUT SKIP(2);
FN=TRANSLATE'FN ,UFPER,LOWEP.);

IF 1=0 THEN
DO;
TXFC3 .ENAN'E=FN;
TXFCB.FTYPE=' P;

END;
ELSE

DO;
TXPCl.FNAME=SU!STR'FN.,1-1 ;;
TXFC2.FTTPE-SUlSTR(FN,I+1);

END;

TXFCE.TFCB (1)=O;

TXI'CZ.TFCE (21)=0;
CALL SENDATA;
IF FNOP -1 TEEN

COUNTSB=2;
END;/* DO LOOP *
COUNT6=2;

END;
EL SE

PUT SKIP LIST('INCORRZCT TRANSMIT MCDE.-IEENTER:');
END; /* DO LCOP *
END TRANS2;

END FTEERNEI;/* ISO LATER 7 MOLULE ~



SE-NDAIA: 1* PRESENTATION LATER MOJULE-ISO LEVEZL 6 *

PRCCILURE;

DECL A F
1* LOCAL VARIAZLES *
C OU t T 5A FIXEL BINARY(7),
v AXMODE CHAPACTER(1),
DESTADDR CEARACTER'l1),
/* G"LOBAL VARhIABLES *
TRMODE FIXED BINAPY(7) EXTERNAL,
VTERM FIXED BINARY(?)' EXTERRAL,
FPSIZE FIXED EINARY(15) EXTERNAL,
/* GLOBAL DATA STRUCTURES
TX3UFF(1508) FIXED BINARY(7) EXTERNAL;

/*AUTUCR: CAPT. MA.DK D. STOTZER-USMC-AEGIS GROUP *
/*ORIIINAL PRC '.AM :07/29/EZ*/
/*LAST REVISION: 11/01/a3-ZZOO BY IOANNIS KIDONIZFS*/

AND ANTHONY SAKILLAROPOULOS*
/*THESIS ADVISOR: PROF. UNO R. KODIES-COMPUTE3 SCIENCE *

IF VTEPM= 1 THEN /* TERMINAL MODE ~
nO;

CALL SENDMSG;
RETURN;

END;
IF TRMODE- 1. TEEN /* VAX COMMAND MODE*

DO;
CALL SEND'SG;;
RETURN;

END;
COUNT!A=l;
DO WHILE(COtJNT5A=1);

PUT SKIP LIST'VADDRESSZS ON THIS NETWORK:');
PUT SKIP LIST('00-03-EA: MrS SYSTEM = I');
PUT SKIP LIST('00-04-0A: MDS SYSTEM = "');
PUT SKIP LIST('0'0-0-7-7F: VAX 11/780 - 3');
PUT SKIP LS ***************)
PUT SKIP LIST(ENTFR SELECTION ==>');
GET LIST(DTSTADD.);
PUT SKIP(2);
TXFU7F( I)=2;
TXEUFF(2)='?;
TliUFF() =1;
TX2UFF(4 ) =k;
IF DlSTADDR'l' THEN

DO;
TXBUFF(5)=Z;
TXBIJYF(G)=234;
IF TXBUFP(7)=O THEN

CALL SZNDMSwG;
ELSE

CALL SENDEILE;
COtJNT5-A=2;



END ;
ELSE
IF DESTADDR='2' TEEN

Do;

TXBUFF(?) =10;
IF TX3UFF(7)=0 TSEN

CALL S2NDMSG;
ELSE

CALL SENDFILE;
COUNT5A=2;

END;
ELSE
IF I:ESTADDE-'3' TEEN

DO;
TXEUFF(5)=7;
TXBUFF(6)=127;
TRMODE=Z;
IF TXBUFF(7)=Z TEEN

CALL SENDMSG;
ELSE

CALL SENDFILE;
COUNT5A=2;

END;
ELSE
PUT SKIP LIST 'INVALID NET ADDRESS SELECTED-REENTEB:');

END; /* DO LCOP /

SENfMSG: /* MESSAGE SENDING MODULE *'

PROCEDURE;

DECLARE /* LOCAL VARIABLES */
/* GLOBAL VARIABLES *I
FRSIZE FIXED 2INARY15 EXTERNAL,
TRMCDE FIXED 3INARY(7) EXTERNAL,
VTEPM FIXED 2INARBT7) IXTZRNAL,
/* GLOBAL DATA STRUCTURES */
TX2UFF(15Ze) FIXED BINARY(7) EXTERNAL,
PXBUFT(1522) FIXED BINARY(7) EXTERNAL,
/I EXTERNAL MODULES */
FILBUF ENTRY,
SENLFRAM ENTRY;

IF VTZRM1i THEN /* VIRTUAL TERMINAL MODE */
DO;

CALL FILBUF;
TXBUFF :8e=;
I7 TXBUFP(9)-96 TEEN

RETURN;
IF TXBUFF(9)-46 & TXZUFP(10)=96 THEN /ENZ SESSION*/

VTEBM=0; /*END TERMINAL SESSICN*/
ELSE

TX2UFF(S)-0;
CALL SENDFRAM;
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END;

ELSErO ;
PUT SKIP LIST('MESSAGT SENDER:",;
PUT SKIP LIST,'MAXIMUM NUMBER CF CHARACTERS= '1;
PUT LIST(FRSIZE);
PUT SKIP LIST('ENTER MESSAGE AFTER PROMPT: );
PUT SKIP LISTV END MESSAGE 4IH ACCENT:
PUT SKIP LIST('>');
CALL PILEUF; /*FILL TRANSMIT EUFFER FROM CONSCLZ/
CALL SENDFRAM; /* SEND THE MESSAGE */END;

END SENDMSG;

SENDFILE: /* FILE SENDING ,CDUL..*/

PRCTDURE;
DECLAl /* LOCAL VARIABLES */

COUNT4 FIXED 3INARY(7).
/* GLOBAL VARIABLES */
FILTYP FIXED BINARY'7) EXTERNAL,
FNOP FIXED EINARY(7) EXTIRNAL,
LFRM FIXED FINARY(7) EXTERNAL,
/* GLOBAL DATA STRUCTURES */
TX3UFF(15Z8) FIXEL BINARY(7) EXTERNAL,
/* EXTERNAL MODULES */
VAXTXT ENTRY,
TRNDMA ENTRY,
OPENDF ENTRY,
RDISK ENTRY,
SENDFRAM ENTRY;

TXBUFF(7)=15;
TXBUFFf8 ) =Z;
CALL OPENDF;
IF FNOP= THEN /*FILE NOT ON DISK*/

DO;
PUT SKIP LIST('FILE NOT ON DISK-REENTER DATA:');
PUT SKIP(2);
RETURN;

EN D ;
IF TXBUF7(6)=127 & FILTYP=l THEN

CALL VAXTIT; /*VAX TEXT FILE FORMAT CONVERTER*/
ELSE

DO;
CALL TRNDMA; /* SET DISK DMA ADDRESS*/
PUT SKIP LIST('******* FILE TRANSFER BE-INS ****');
PUT SKIP(2);
COUNT4=1;
DO WHILE(COUNT4=1);

CALL RDISK; /*READ A DISK FILE RECCRD*/
IF LFRM-=I THEN

Do;
CALL SENDFRAM;
TXlUFF 85)-I;
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END;
?LSE

CCUNT4-2;
END; /* DO LOOP s3 - TXmUF(a)=25m;
CALL SENrFRAM;
PUT SKIP LIST:'***** FILZ TRANSFEP LNrS ***~

PUT SKIPI(2);
PFTUBN;

END;
I END STENDFILL;

END SENDATA; /* ISO LAY3R 6 TRANSMIT MODULE *
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RECDATA: /* ISO LAYIR 6 RECEI'JE MODULI */

P0C EDURE;

DECLARE /* GLOBAL DATA STRUCTURES ='
RXBUFF(1522) FIXED 3INARY(7) EXTERNAL;

/*LAST REVISION: 11/21/83-2000 Y IOANNIS KIDONIEFS
AND ANTHONY SAKELLAROPOULOS*/

/*ORIGINAL PRQGRAM:e8/17/8 /
/*AUTHOR: CAPT MARK B. STOTZER-USMC-AEGIS GROUP
/*TEESIS ADVISOR: PROF. UNO R. KODRES-COMFUTE, SCIENCE */

IF RXBUFF(1?)= 0 THEN /* MESSA3E FRAM E */
CALL CONMSG;

ELSE
IF REXBUFF(17)= 15 THEN /* FILE FRAME */

CALL FILER;
ELS E

PUT SKIP LIST('R-CEIVED IMPROPERLY ENCODED FRAME');

CCNMSG: /* MESSAGE RECEIPT MODULE /

PROCEDURE;

DECLARE /* GLOBAL VARIALES */
TRMODE FIXED BINARY(7) EXTERNAL.
FRSIZE FIXED BINART(15) EXTERNAL#
VTXRM FIXED EINARY'7) EXTERNAL,
/* LO3AL DATA STRUCTURES */
RXBUFF(1522) FIXED ZINARY(7) EXTERNAL,
/* EXTERNAL MODULES */
TRMSG ENTRY,
jETBUF ENTRY;

IF VTERM-=l THEN /* NOT IN VIRTUAL TERMINAL MODE*/
DO;

PUT SKIP LIST('***** RECEIVED MESSA'E IS:');
PUT SKIPk2) ;

END;
CALL TRMSG; /* SEND TEE ACK FRAME */
CALL EMTPIUF; /* DUMP THE RECVD FRAME DATA TO CONSCLE /
IF VTERM-=I THEN

DO;
PUT SKIP2);
PUT SKIP LIST('***** END OF MESSAE TEXT.');
PUT SKIP(-;
PUT SKIP LIST('DACK IN WAIT LOOP-ENTER<PR> TO EXIT=>');
PUT SKIP LIST C '*************************************'.);
PUT SKIP(2);

EN D;
ELSE
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IF Rx- UFF(!a)=15 TEEN /* END CF TERMINAL REPLY */
PUT SKIP LIST('V>');

END CON,-SG;

FILER: /* FILE FRA ME RECEIPT MODULE*/

PRO CDUFE;

DECLARE /* GLOBAL VARIABLES "
TRMOLE FIXED EINARY 7) EXTERNAL,
RECFIL FIXED BINARY(7) EXTERNAL,
VTERM FIXED EINA.Y(7) EXTERNAL,
/* GLOBAL DATA STRUCTURES */
1 RXFCB EXTERNAL,

2 DISK FIXED BINAFY(7),
2 FNAME CHARACTER(8',
2 FTYPE CHARACTER(M,
2 TYCB(24) FIXED BINARY(7),

RXBUFF(1522) FIXED BINARY '7) EXTERNAL,
/* EXTERNAL "ODULES */
RCVDMA ENTRY,
DELEDF ENTRY,
MAKEDF ENTRY,
WRDISK ENTRY,
TRMSG ENTRY,
CLOSDF ENTRY;

CALL RCVDMA;
IF RXEUFF(18>=0 THEN /* FIRST FILE FRAME */

Dc;
PUT SKIP LIST('******* FILE RECEIPT BEGINS *******');

PUT SKII LIST(' OPENING FILE- RECFROM.NZT:');
PUT SKIP(2);
PXFCB.FNAME='RECFROM ",
RXFC3 .FTYPE= 'NET';
EXFCB.TFC2(1)=; /*CURRENT EXTENT FIELD*/RXFC B. TC B 40,=0;
RXFC3.TFCB(21)=O;
CALL DELEDT; /*DELETE OLT FILE OF THIS FN.FT*/
CALL MAKEDF; /*CREATE A NEW ONE*/
CALL "dRDISK; /*WRITE FIRST RECORD(12E BYTES) TO DISK*/
CALL TPMSG; /* SEND THE FIRST ACK FRAME */

END;
ELSE
IF RXBUFF(18)uI THEN /*INTERMEDIATE FILZ FRAME*/

DO;
CALL WRDISK; /*WRITE NEXT RECORD TO DISK*/
CALL TRMSG; /* SEND THE ACK FRAME */

END;
ELSE
IF RXBUFT(18)m255 THEN /*LAST(DUYMY; FILL FRAME*/

DO;
CALL %LCSDF; /*CLOSE THE DISK FILE*/
PUT SIP LIST('******* END FILE RECEIPT ****.');
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Sq

PUT SKIP LIST(' SEE FILZ(S.,:RECFR 0.iv ET') 
PUT S!I(); 2
CALL RM I; /*SEND TEE LAST AC */
PUT SKIP LIST(' NCTE:'); -

PUT ST1P LIST ------------ -----------------
PUT SKIP LIST?'IF RiCEIVED FILE IS A TEXT FILE FRCM 'i;
PUT SKI. LIST('TihE VAX TEEN REF7RMAT '",:');
PUT SlIP LIST( "PIP F :A a.TYPi=RECFRCM .:ET[DEj1"');
PUT SlI? LIST' 'WiERE FNAME.Fv!P; IS YOU? EOICE " ;
PUT SKIP LIST( ------------------------------------- )
PUT SKIP(2);
IF 7TER.=l TE!N

DO;
PUT SKIP LIST ( 'STILL IN VAX TERMINAL MCDE:);
PUT SKIP LIST 'V?');

END;
ELSE

DO;
PUT SKIP LIST(YIN WAIT LOOP-ENTER<CR> TO EXIT');
PUT SKIP,2);

END ; S
END;

ELSEN
PUT SKIP LIST( FRAME TYPE FIELD BYTE 2 INVALID CODE');

END TILER;

END RECDATA; /* ISO LAYER E RECEIVE MODULE */
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1EPEN2II M

HIGH LEVEL DESIGN OF A VIRTUAL TERMINAL NETWORK

This Appendix might be useful to the person who may

undertake the design of a virtual termianal network. it

contains a high level design of a network in which several

MDS's will act as VAX/VMS virtual terminals.

The multiplexing of Ethernet interface is the backbone
of a design like this. Many routines of the software of the

present thesis can be used exactly as they are now,

assuming that the system will include no more than nine

virtual VAX terminals.

The present configuration of the Ethernet Interface

multiplexing requires that the Program "Ethermult" which

performs this task will run in a VAX terminal. Since this is

undesirable in a virtual terminal network, the program which

will1 perform the coordination of the users, should be able

to start execution automatically when a message arrives at

the N11010 board. Also it should be able to supervise any

user, regardless of his privileges. In other words i-,

should be able to have access to any user's Virtual Memory

Space.

A solution which will fulfill those requirements would

be the installation of the coordinating program inside the

VMS operating system.

The program could use the "Sys$qiol' system routine to

listen to the NI1010 board. This routine is interrupt-driven

and executes prespecified operations when an 1/O event

occurs, So, the program could "set the ear" of the system

and then for reasons of efficiency go to hibernation. The

sequence of operations in the program could be as follows:
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As soon as a message arrives at the NIl010, an AST wakes

the coordinating program up in order that it will undertake

normal operation.

The same procedures which are executed on the real VAX
terminal cculd be followed. So, if the first rsceived

message is a carriage return, the "Loginout" procedure is

called by the coordinating program to interact with the user

for identification and authorization. Naturally, routine

"Sendmsg" or a similar one will be used to send the name and
password requests to the MDS.

If authorization is succesful the user name and the

address of the corresponding virtual terminal is put in a

table and the number of current users is updated. Then a

mailbox for this user should be created. This mailbox will
be the input port for the "Loginout" procedure (this is what

cannont te achieved currently), and the output port will be

a file.
As soon as a command enters a mailbox it is immediatelly

executed in the same manner as if this command had been --

entered from a VAX termiial. This happens because "Loginout"
maps the DCL commands to P0 and P1 spaces of the process

that it creates.

Messages other than the inital carriage return for each

user are queued and distributed to the appropriate mailboxes

in a similar way as in "Ethermult".

An "export" routine will pick up the ready answers and

send them to the tII010.

The use of common event flags will be restricted to the

denotation of ready answers. Thers is no need to use a flag

to denote the presence of a user in the system, because the

program will know that as soon as succesful log in has been

achieved.

Since the commands which are entered a mailbox are
executed immediatelly the existance of programs like

"Usermult" is not required.
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Finally, when a received message is the "Logqut" command

the user to whom this command is addressed is removed from
th'e system, and the user information table, as well as the

number of current users is updated. If all users have exited

the system, the program "sets the ear" to the NI1010 and

gces to hibernation again.

The software for a virtual terminal network, as visual-

ized by the authors of this thesis, is not muzh different

from program "Ethermult". A good understanding of this

program and a thorcugh knowledge of VAX/VMS facilities

should make the acccmplishment of this task a relatively

easy thing to do.
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APPENDIX I
Oroaram l.oer

c this oroqram creates the detached1 orocess 'LOGEP' which
c runs the imwage 'LUGNOUT.EXEI.

inteqer*4 uic/'O0b9000E'x/,?'bw4iosb(2), ich~an,
I stsflaa/'OOOOOO4O'x/

charecter*b user(2)/'SAKELL','SAK(ELL'/
character*12 name/' SA~KELL S/
character*32 cass/' SAKELL

c character 'ine(?)/'sakell I/
c sakel I '

character*b inout(2)

C create detached orocess to run the LOGINiOUT imaae,
c and set as inout the file 'INPIJT.I)ATO and1 outout the terminal.

status =sys~creorc(oid,'svs~systen:oginout,'iput.dat',

2 IL0(ER',%valU4)r'68A1294',,)

if(status) tyoe *'1looirnout imeae executed'

c execute a 'show system' comm"and to see if the detached
c orocess 'LOGER' has been created.

status=Iib~soawn(ISshow system')
tyoe *0,0jd
end
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